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SITE MANAGEMENT PLAN



INTRODUCTION

Ground water in the City of St. Louis Park, Minnesota has been found to
contain polynuclear aromatic hydrocarbons (PAH) and phenolics as a result of
activities at a coal-tar distillation and wood preserving plant (Site)
operated from 1917 to 1972. Numerous previous studies have identified PAH's
in various aquifers beneath St. Louis Park and adjacent communities.

The United States Environmental Protection Agency (EPA), the Minnesota
Pollution Control Agency (MPCA), the Minnesota Department of Health (MDH), the,
City of St. Louis Park (City), and Reilly Industries, Inc. (formerly Reilly
Tar & Chemical Corporation - Reilly) have agreed to acceptable water quality
criteria for PAH. These criteria, as incorporated into a Consent Decree,
include the following concentration levels:

Advisory Drinking Water
Level Criteria
0 Sum of benzo(a)
pyrene and dibenz(a,h)
anthracene 3.0 ng/1* 5.6 ng/1
0 Carcinogenic PAH _ 15 ng/1 28 ng/1
o  Other PAH 175 ng/1 280 ng/

* or the lowest concentration that can be quantified, whichever is
greater

In conjunction with the implementation of remedial measures to limit the
spread of PAH and phenolics, a granular activated carbon (GAC) treatment
system has been installed to treat water from City wells (identified - SLP) 10
and 15. Further provisions of a Remedial Action Plan (RAP) call for long-term
monitoring of the influent and effluent of the GAC treatment system and the
major aquifers underlying the region. The general objective of the monitoring
program is to identify the distribution of PAH and/or phenolics in the ground
water. The analytical data will be used to evaluate water quality by
comparing the levels of PAH and/or phenolics found in the various samples with
historical water quality data and with water quality criteria established in
the Consent Decree-RAP. The specific objectives of the monitoring program,
and therefore, the intended end use of the data vary slightly for the
different aquifers being monitored in accordance with the Consent Decree-RAP.
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The objective of the GAC treatment system monitoring is to assess and evaluate
the performance of the treatment system. Analytical results for influent and
effluent samples will be compared to the drinking water criteria for PAH as
established in the Consent Decree-RAP. Based on these comparisons, decisions
will be made on: 1) system operations (e.g., when the carbon should be
replaced), and 2) cessation of the treatment system, if desired, when
sufficiently low concentrations of PAH in influent samples are demonstrated.

The objective of monitoring the four existing Mt. Simon-Hinckley Aquifer
municipal drinking water wells and any new Mt. Simon-Hinckley Aquifer
municipal drinking water wells installed within one mile of well W23, and
analyzing for PAH, is to assure the continued protection of these wells from
PAH resulting from activities of Reilly at the Site. The analytical data will
be used to make comparisons between the levels of PAH found in the Mt. Simon-
Hinckley Aquifer, and the drinking water criteria established in the Consent
Decree-RAP.

The objective of monitoring the Ironton-Galesville Aquifer source control well
(W105) is to assess the levels of PAH in the discharge from W105 when it is
pumping a monthly average of 25 gallons per minute. The data will be used to
compare the concentration of total PAH in the samples to a cessation criterion
of 10 micrograms per liter of total PAH established in the Consent Decree-RAP.
In the event monitoring results indicate the water quality has improved to
within cessation criterion, the City will petition the EPA and MPCA for
authorization to discontinue the pumping of W105. Also, if any new Ironton-
Galesville Aquifer drinking water wells are installed within one mile of well
W23, then those wells will be sampled and analyzed for PAH to meet the
objective of assuring protection of the wells from PAH resulting from the
activities of Reilly at the Site. The analytical data will be used to compare
the levels of PAH found in potential Ironton-Galesville Aquifer drinking water
wells to the drinking water criteria established in the Consent Decree-RAP.

The objectives of monitoring the many Prairie du Chien-Jordan Aquifer wells,
including municipal drinking wells, private or industrial wells, and monitoring
wells are to: 1) monitor the distribution of PAH in the aquifer, thus
evaluating the source and gradient control systems, and 2) assure the
continued protection of drinking water wells from PAH resulting from the
activities of Reilly at the Site. The analytical data will be used to compare
the levels of PAH in the Prairie du Chien-Jordan Aquifer to historical PAH
data and to various criteria established in the Consent Decree-RAP (e.g.,
drinking water criteria for drinking water wells, and a cessation criterion of
10 micrograms per liter of total PAH for source control well W23). Water
level data will be used to evaluate ground water flow patterns in the Prairie
du Chien-Jordan Agquifer. '
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The objectives of monitoring St. Peter Aquifer wells are to: 1) monitor the
distribution of PAH in the aquifer, thus evaluating a gradient control system
installed at W410 in 1990, and 2) assure the continued protection of drinking
water wells from PAH resulting from the activities of Reilly at the Site. The
analytical data will be used to compare the levels of PAH in the St. Peter
Aquifer to historical PAH data, to drinking water cessation criteria for well
W410, and to drinking water criteria established in the Consent Decree-RAP.
Water level data will be used to evaluate ground water patterns in the St.
Peter Aquifer.

The objective of monitoring the Drift-Platteville Aquifer wells is to monitor
the distribution of PAH and phenolics in the aquifer, thus evaluating the
source and gradient control systems. The analytical data will be used to
compare levels of PAH and phenolics in the Drift- Platteville Aquifer with
historical water quality data for the aquifer and with various criteria
established in the Consent Decree-RAP for PAH and phenolics. Water level data
will be used to evaluate ground water flow patterns in the Drift-Platteville
Aquifer. '

The Site Management Plan outlines the scope of work to be performed in order to
monitor the ground water in the St. Louis Park, Minnesota area in accordance
with the Consent Decree-RAP related to the Reilly Tar & Chemical Corporation
N.P.L. Site. Included in this plan are: 1) the identity of wells to be
monitored, 2) the schedule for ground water monitoring, and 3) a description
of the procedures that will be used for sample collection, water level
measurement, sample handling, sample analysis, and reporting. '

The time period covered by this Plan is from January 1, 1990, or the date of
its acceptance and approval by the Agencies whichever is later, to December
31, 1990. The next subsequent Sampling Plan (RAP Section 3.3) will be
submitted by October 31, 1990 covering the 1991 calendar year.

This Plan incorporates the requirements of RAP Sections 3.2, 3.3, 4.3, 5.1,
6.1.4, 7.3, 8.1.3, 9.1.3, 9.2.3, 9.3.3, and 9.6. Some of the monitoring
required under these RAP Sections has already taken place in accordance with
previous Sampling Plans.
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MONITORING SCHEDULE

The monitoring schedule outlined in this Plan indicates the starting criteria
and the frequencies of monitoring as outlined in the RAP to determine when the
wells are monitored (Tables 1 and 2). In general, the monitoring schedule will
allow economies of scale in the field and in the laboratory by grouping the
various monitoring events described by the RAP as much as possible. Samples
will be collected within the time periods indicated on Tables 1 and 2, and all
parties will be given at least 48 hours notice in advance of routine sampling.

Tables 1 and 2 summarize the GAC system ground water monitoring schedule for
the period through December 1990, and represent the minimum monitoring program
that is 1ikely to occur during the year. However, additional monitoring will
take place if treated water from the GAC treatment system or ground water from
active municipal drinking water wells exceeds the drinking water criteria
established in the Consent Decree-RAP. This additional monitoring is
described in Sections 4 and 12 of the RAP, and are reproduced in Appendix A of
this Site Management Plan.

The duration of field sampling events will depend on the number and type of
wells to be monitored. For estimating purposes, Drift-Platteville Aquifer
monitoring wells typically are monitored at a rate of 10 wells per day, St.
Peter Aquifer monitoring wells typically monitored at a rate of 6 wells per
day, and Prairie du Chien Aquifer monitoring wells typically require two to
four hours or more per well to monitor.



RAP -
Section

4.3.1(C)

4.3.3(C)

4.3.4

4.3.4

Sampling
Points

Treated
water (TRTD)

Feed '
water (FEED)

Treated
water

Treated or
Feed water

TABLE 1

Start of
Monitoring
Date of plan
approval

Date of plan
approval

Date of plan
approval

Date of plan
approval

Sampling
Frequency

Quarterly

Annually

Annually

Annually

SAMPLING PLAN GAC TREATMENT SYSTEM MONITORING SCHEDULE (2)

Ana]zges(b)
PAH(ppt) (¢)

PAH(ppt)

Extended PAH(ppt)

Acid fraction

compounds in
EPA Test
Method 625.

(a) This schedule does not include certain contingencies (e.g.

- exceedance monitoring) and, therefore, represents the minimum
program that is likely to occur between the date this Plan is
approved and December 31, 1990. Sections 4 and 12 of the RAP
outline the additional monitoring that will be conducted if
PAH criteria are exceeded. The first samples will be
collected during the period indicated by the monitoring
frequency following the date of the start of monitoring. The
location of the GAC treatment system is shown in Figure 1.

(b) Lists of parameters and methods for analysis of PAH, extended
PAH, and acid fraction compounds in EPA Test Method 625 are
provided in the QAPP. Field blanks will be collected and
analyzed at a frequency of one per day. Duplicate samples will
be collected and analyzed at a frequency of one per 10 samples.

(c) : ppt = parts per trillion. This signifies analysis using
selected ion monitoring gas chromatography mass spectrometry.



Source of
Water

Mt. S{mon-
Hinckley
Aquifer

Ironton-
Galesville
Aquifer

Prairie
du Chien-
Jordan
Aquifer

St. Peter
Aquifer

REVISED
Oct., 1990

SAMPLING PLAN GROUND WATER MONITORING SCHEDULE (2)

RAP
Section

5.1

© 5.3.2

TABLE 2

.Sampling(b) Start of.
Points - Monitoring
SLP11,SLP12, Date of plan
SLP13,SLP17 approval
New municipal At the time
wells within - of

~ one mile of installation
"well W23

: HIO? Date of plan

W38 e) . approval
New municipal At the time

~J

3 ()

.3(8)(f)

o~

3(C)(f)

\l

3(0)(f)

\l

.3()(F)

~

7.3(F)

wells within

one mile of

well W23

SLP4 Start of
pumping

w23 Date of plan
approval

SLPG,SLP7 Date of plan

or SLP9 W48 approva]

w405 or Wa06(N) pate of p]an

E2,E13,H3, approva]

~ SLP10 or SLP15,
SLP14,SLP16,W402
W403,W119
SLP5,H6,E3, Date of plan
.E15,MTKS, approval
W29,W40, .
W70,W401.
w32,5LP8, Date of plan
SLP10 E4 approval
E7 :
SLP3,W11,W33, Date of plan
W129,W133, approval
W408,W409

of installation

Sampling '
Frequency Ana]yses(c)
Annually PAH(ppt) (d) -
Annually - PAH(ppt)
Quarterly  PAH(ppt)
AnnualTy PAH(ppt)
Quarterly PAH(ppt).
phenolics
Semi-annually PAH(ppb)(9)
Quarterly  PAH(ppt)
Semi-annually PAH(ppt)
Annually PAH(ppt)
‘Quarterly No Chemiia}

analyses\}

Semi-annually PAH(ppt)



Source of
“Water

Drift-
Platteville
Aquifer

(a)

'~ (b)

REVISED
.~ Oct., 1990

TABLE 2 (continued)

RAP sampling(P) Start of Sampling

Section Points —___Monitoring Frequency Analxses(c)

9.1.3 W420,W421, Date of plan Quarterly  PAH(ppb)

and W422 © approval and
9.2.3 ' . . total
: ' ) phenols
9.6 Drift:Wlo0, Date of plan Annually(d)  PAH(ppb/ppt)
W15,W116,W117, approval and
W128,W423,W427, ' _ - total
P109,P112,P306, phenols
Platteville:
W20,W22,W101,
W121,W124,W130,
Wi32,W424,
W428,W430

This schedule does nog include certain contingencies (e g.
exceedance mon1tor1ng) and, therefore, represents the minimum
program that is likely to occur between the.date this Plan is
approved and December 31, 1990. Section 12 of the RAP outlines
the additional sampling that will be conducted if the drinking
water criteria are exceeded in samples from water supply wells.
The first samples will.be collected during the period indicated

by the monitoring frequency following the date of the start of

monitoring. Field blanks will be collected at a frequency of one
for every 10 samples or fewer, and one duplicate sample will be
collected for every 10 samples.

Sampling points are located on the maps shown in Figures 1
through 5. Letter prefixes to well codes are defined as follows:

W - 4-inch monitoring well

P - monitoring piezometer

SLP - St. Louis Park supply well
E - Edina supply well

H - Hopkins supply well

MTK - Minnetonka supply well



(c)
(c_i)

(e)
(f)

- (9)

(h)

(1)

(3)

REVISED
Oct., 1990
TABLE 2 (continued) '

Lists of parameters and descriptions of the methods for analysis
of PAH, phenolics, and expanded analyses are provided in the
QAPP. Water levels will be measured each time samples are
collected for analysis, except for those wells which prove to be

“inaccessible for such measurements.

ppt = parts per trillion. This signifies analysis using se]ected
ion monitoring gas chromatography mass spectrometry.

Water levels in W38 will be measured each time W105 is sampled.
Water level measurements will be maue quarterly at these wells,

except for those wells which prove to be inaccessible for such
measurements

_ppb = parts per billion. This signifies analysis by the Non- |

Criteria Method. If analytical results for individual wells are
below 20 micrograms per liter (20 ppb) using this method, then
the Low-Level Method will be used on subsequent mon1tor1ng
rounds.

W405 = American Hardware Mutual, W406 = Minikahda'Golf Course.

Water levels only (no monitoring) will be measured at these
wells, except for those wells which prove to be inaccessible for
such measurements. (NOTE: W112 has been properly abandoned and
will no longer be included in this or subsequent Plans.)

If any of the wells listed here become damaged, destroyed, or
otherwise unsuitable for sampling, alternate wells wilil be
selected by the Project Leaders for monitoring.
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A = Well tocation.

- Hinkley Monitoring Wells

and St. Louis Park GAC Water-treatment Plant

Figure 1 Louation of Mt. Simon
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Figure 2 Location of Praire du Chien-Jordan Aquifer Wells
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Figure 3 Location of Source and Gradient Control Wells
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Figure 4 Location of Drift-Platteville Monitoring Wells
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Reference: MGS, Miscellaneocus Map Series,
M-57, Plate 1 of 2, Bedrock Geology,

NON-RESPONSIVE

AW33 LOCATION AND PROJECT WELL NUMBER

A OBSERVATION WELL COMPLETED IN ST. PETER AQUIFER
n OBSERVATION WELL COMPLETED IN: BASAL ST. PETER CONFINING BED

ST. PETER AQUIFER CONTROL WALL W410

BEDROCK VALLEY/CONTACT WHERE UNCONSOLIDATED DRIFT
DEPOSITS OVERLIE ST. PETER SANDSTONE

Figure 5 Existing St. Peter Aquifer Well Locations and Bedrock Valley
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GROUND WATER SAMPLING PROCEDURES

An important distinction is made between the sampling procedures for active
pumping wells (e.g. municipal wells) and for non-pumping monitoring wells.
Active pumping wells are used on a regular basis, have dedicated pumps and
associated plumbing, and have sample taps for collecting samples. Non-pumping
monitoring wells may be new, or may have not been pumped for several years, and -
most require pumping and associated equipment for sampling. Another
distinction is that the active pumping monitoring wells are typically located
inside buildings whereas monitoring wells are not.

With these considerations in mind, this Plan has been developed so that the
ground water monitoring program in each aquifer meets the requirements and

intent of the RAP. Ground water monitoring will be conducted in accordance
with the procedures given in the Quality Assurance Project Plan (QAPP), and
with "Procedures for Ground Water Monitoring: Minnesota Pollution Control

Agency Guidelines", April 1985. ' ’ ‘

Water Level M ement

Water level measurements will be made using electric tapes or weighted steel
tapes. Water level measurements using steel tapes will be made by suspending a
known length of tape in the well so that the bottom end of the tape is below
the water level. The lower portion of tape will be coated with blue chalk that
exhibits a noticeable color change when wetted. The water level measurement
will be obtained by subtracting the length of wetted tape from the total length
of tape suspended below the measuring point of each well.

Using the electric tape, the probe at the end of the tape will be lowered
slowly in the well until contact with the water is made. Because of surface
tension, readings of the water level made when the probe enters the water will
differ from readings made when the probe leaves the water, thus breaking
surface tension. To standardize these measurements, the second reading will
always be used (i.e., the reading made when the probe leaves the water).

Water level measurement made for the purpose of defining ground water flow
patterns in a particular aquifer will be performed independently from ground-
water sampling, as a discrete event (probably lasting one or two days). The
wells will be revisited for sampling, and measurements to determine the volume
of water in the well will be made at that time.
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Sample Collec at i ing Well

At active pumping wells the sampling team will first determine that the wells
have actually been pumping during the period preceding sampling. This
information may be derived from inspecting flow recorders or from interviewing
knowledgeable persons regarding the wells (water department employees, well
owners, etc.). The information will be documented in the field notes of the
sampling team.

Water level measurements will then be made, if practical. The normal operation
of the well will not be interrupted for the purpose of measuring water levels.
An electric tape will be used to measure water levels in pumping wells.
Sampling will proceed by filling the required containers with water from the
sampling tap as near to the well head as possible, and before any holding tanks
or treatment is encountered. The only exception to this is the GAC treatment
system monitoring under RAP Section 4.3 which includes treated water
monitoring.

If it can not be determined that a well has been pumping at some time during
the 24 hour period preceding sampling, or if it is known the well was not
pumping, then the well shall be purged until field measurements of
temperature, pH, and specific conductance have stabilized after at least three
well volumes have been removed from the well. These measurements, water
levels, and the amount of water pumped will be recorded in the field notes.

Sample Collection a toring Wells and Piezometers

Because unanticipated or changed conditions may cause difficulty in the purging
and sampling of the monitoring wells and piezometers, flexibility in the
approach to sample retrieval is necessary. This Plan proposes that the
sampling team be given latitude in the selection of purge/sample equipment and
procedures necessary to compete the monitoring task.

Table 2 specifies the monitoring of Prairie du Chien-Jordan Aquifer monitor
well W70 which is equipped with an operable dedicated submersible pump. Well
purging and sample retrieval tasks will be completed with the aid of the pump
in conformance with parameter monitoring established herein.

Monitoring wells and piezometers not equipped with dedicated submersible pumps
will be purged using a nondedicated submersible pump, suction pump or bailer.
During the purging of each well, temperature, pH, and specific conductance of
the purge water will be monitored using a Hydrolab water quality monitor (or
equivalent). Readings will be taken once per well volume. Stabilization of
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these readings will indicate that purging is complete and sampling may
commence. Upon completion of well purging, samples will be collected from each
well using a stainless steel or teflon bailer and a new length of nylon or
polyester rope.

Samples will be collected by filling each of the appropriate sample containers
in rapid succession, without prerinsing the containers with sample. The -bottle
will be held under the sample stream without allowing the mouth of the bottle
to come in contact with the bailer and filled completely, and the cap securely
tightened. A11 sample labels will be checked for completeness, sample custody
forms completed and a description of the sampling event recorded in the field
notebook.

The discharge from purging monitoring wells will be handled in accordance with
the Contingency Plan (Appendix B). In general, if a visible sheen can be seen
on the water surface, the discharge will be routed to the sanitary sewer.

" Otherwise, the storm sewer or surface water discharge will be used. Non-
dedicated ground water sampling or monitoring equipment that comes in contact
with the ground water will be decontaminated between uses, as described in the
QAPP.
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ANALYTICAL PROGRAM

Tables 1 and 2 show_the ground water monitoring summary as prescribed in the
RAP. Indicated on the tables are the analyses required. Expanded analyses
including some priority and conventional pollutants may also be required
according to RAP Section 9.3.3. Details of all analytical methodology can be
found in the QAPP and it’s appendices. All analyses will be performed at the
Rocky Mountain Analytical Laboratory’s (RMAL) Arvada, Colorado analytic
facility. RMAL has agreed to provide a turnaround time of 30 working days from
the receipt of samples to the submittal of analytical reports. The laboratory
will notify the City of St. Louis Park if it can not meet this turnaround time.

Ground water monitoring will include two methods of PAH analyses depending upon
the anticipated PAH concentration levels. Low level (nanograms per liter or
part per trillion) PAH analyses will be performed utilizing selected ion
monitoring (SIM) gas chromatography mass spectrometry (GC/MS). This method
will be used to analyze samples from drinking water wells and from other wells
for which the RAP requires drinking water criteria to be enforced (e.g., St.
"Peter Aquifer monitoring wells). This method is designed to analyze samples
containing up to 600 nanograms per liter of an individual PAH. With dilution
of the sample extract, the effective range of the method can be extended into
the microgram per liter range. Specific details of this methodology can be
found in Appendix B of the QAPP.

Non-criteria level (micrograms per liter or part per billion) PAH analyses,
using the Scanning GC/MS Method, will be performed on samples from wells that
have historically contained elevated PAH concentrations (e.g., part per million
levels in well W23), and on wells that are not subject to the RAP’s
requirements for meeting drinking water criteria (e.g., Drift- Platteville
Aquifer monitoring wells).

Two methods are required for PAH analyses because the low level part per
trillion SIM method is not appropriate for samples containing more than
approximately 20 micrograms per liter of total PAH. Analysis of samples
containing total PAH concentrations over 20 micrograms per liter, if performed
with the low level method, requires multiple dilutions and increases the risk
of cross-contamination of the samples. This decreases the reliability of the
data. Not only will multiple dilutions increase the variability of
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measurements, but critical quality control information (e.g., surrogate
recoveries) is lost. Therefore, for samples containing greater than 20
micrograms per liter of total PAH the analytical method that will be used is
Scanning GC/MS Method as described in the QAPP.

The Scanning GC/MS Method analysis will be performed on one-liter samples, and
will have detection limits of 10 micrograms per liter. For wells that are
tested with this non-criteria method, if the analytical results of historical
monitoring indicate total PAH concentrations less than 20 micrograms per liter,
the low level method will be used to analyze samples in 1990. This procedure
will allow an evaluation of Tong-term PAH concentrations around the fringe PAH
contamination in the Drift-Platteville Aquifer.

Depending on the circumstances and the actual PAH level, previous analytical

results using the low level that exceed 20,000 nanograms per liter of total PAH
will indicate a switch to the Scanning GC/MS Method for 1990 sampling rounds.

19
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REPORTING

The analytical reporting requirements of the Consent Decree and RAP are
jdentified in Part K of the Consent Decree, and Sections 3.4, 4.3.5, 12.1.1,
and 12.1.2 of the RAP. Park K requires Reilly to submit an annual progress
report on March 15, 1991. This report will contain analytical reports as
specified in Section 5.0 of the QAPP for this Plan, all water level
measurements and chemical analyses that have not been presented in previous
reports, and interpretive maps and tables, as specified in RAP Section 3.4(B)
and (C). Also the effectiveness of the source and gradient control well
systems in the Drift-Platteville and St. Peter Aquifers will be discussed in
the annual report.

The reporting requirement for each aquifer, and for the GAC treatment system,
are described below.

GAC Treatment System

RAP Section 4.3.5 requires the City to submit an annual report that presents
the results of all monitoring of the GAC treatment system. Analytical results
for wellhead water, feed water, and treated water will be included in this
report. The report will also describe briefly the operating performance of the
GAC treatment system during the previous calendar year. The GAC treatment
system annual reports are due each March 15th.

Mt. Simon-Hinckley Aquifer

The monitoring data for the Mt. Simon-Hinckley Aquifer will be included in the
annual report. In addition to the results of all water level measurements and
chemical analyses, the report will contain a map showing each well sampled with
the concentrations of Other PAH, Carcinogenic PAH, and the sum of benzo(a)
pyrene and dibenz(a,h) anthracene labelled by the location of each well in
accordance with RAP Section 3.4(C). Since the Mt. Simon-Hinckley Aquifer wells
are monitored on an annual basis, there will be only one sampling event to
report.

Ironton-Galesville Aquifer

The monitoring data for the Ironton-Galesville Aquifer will be included in the
annual report. Since well W105 is the only well that will be sampled in this
aquifer and only one other well (W38) will be used for water level
measurements, the monitoring data will be reported in tabular form as well as
in map form as required by RAP Section 3.4.

20



Prairie d ien-Jordan Aquifer

The monitoring data for the Prairie du Chien-Jordan Aquifer will be included in
the annual report. The results of all water level measurements and chemical
analyses will be included. For each of the quarterly measuring periods a water
level contour map will be prepared with elevations labelled at each well. For
each sampling event, a map showing each well sampled with the concentrations of
Other PAH, Carcinogenic PAH, and the sum of benzo(a)pyrene and dibenz(a,h) '
anthracene labelled by the location of each well will be prepared in accordance
with RAP Section 3.4(C), and a map of the area indicating the extent of PAH
above drinking water criteria shall be provided.

eter

The monitoring data for the St. Peter Aquifer will be included in the annual
report. The results of chemical analyses will be reported and a map showing
each well sampled with the concentrations of Other PAH, Carcinogenic PAH, and
the sum of benzo(a)pyrene and dibenz(a,h) anthracene labelled by the location
of each well will be prepared in accordance with RAP Section 3.4.(C).

Likewise, the results of water level measurements will be provided and a water
level contour map will be prepared with elevations labelled at each well in
accordance with RAP Section 3.4.(B). In addition, a map of the area indicating
the extent of PAH above drinking water criteria shall be provided.

Drift-Platteville Aquifer

The monitoring data for the Drift-Platteville Aquifer including the results of
all water level measurements and chemical analyses, will be reported. A water
level contour map will be prepared with elevations labelled at each well. A
map showing each well sampled with the concentrations of Other PAH,
Carcinogenic PAH, and the sum of benzo(a)pyrene and dibenz(a,h)anthracene
labelled by the location of each well, and a map with phenolics concentrations
labelled by the location of each well will be prepared in accordance with RAP
Section 3.4. The Drift-Platteville Aquifer monitoring data will be included in
the annual report to support a discussion of the results with respect to the
effectiveness of the source and gradient control well systems. In addition, a
map of the area indicating the extent of PAH above drinking water criteria
shall be provided.

QAPP/siteplan
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APPENDIX A
ADDITIONAL MONITORING REQUIREMENTS



(D)

Level or Drinking Water Criterion is exceeded
during the first year of operation of the systenm,
Reilly shall immediately notify the Regional ‘
Administrator, the Director, and the
Commissioner, and shall undertake such additional
Monitoring as is required by Section 4.3.2.
Routine Monitoring after two carbon changes shall
be quarterly, unless the Regional Administrator,
the Director, and the Commissioner determine that
the observed service life of the carbon is too
shorf'to éermit this frequency, in thch case the
Regional Administrator, the Director and the
Commissioner shall notify Reilly of the required
Monitoring frequency in accordance with Part G or

H of the Consent Decree.

4.3.2. Carbon Replacement Monitoring

(a)

If the analytical results from any treated water
sample obtained pursuant to Section 4.3.l1. exceed
the Drinking Water Criterion for Other PAH or
exceed the Advisory Level for either Carcinogenic
PAH or the sum of benzo(a)pyrene and
ditenz(a,h)anthracene, then Reilly shall collect
two additional treated water samples at least 2
Days apart within one week of receiving the

results of the exceedance sample. If the

-19-



(B)

(c)

analytical results from either one or both of the °
two additional samples also exceed the Drinking
Water Criterion for Other PAH or the Advisory
Level for either Carcinogenic PAH or the sum of
benzo(a)pyrene and dibenz(a,h)anthracene, and
neither of the conditions specified in (C)(1l) and
(2) below are met, then the carbon shall be
replaced within 21 Days of receiving the
additional sample results.

If the analytical recsults from any treated water
sample ottained pursuant to Section 4.3.1. exceed
the Advisory Level for Other PAH, then Monitoring
of treated water shall be conducted immediately
according to Section 12.1. 1If the results of any
two samples ;equired by Section 12.1. exceed the
Drinking water Criterion forlCther PAH, and
neither of the conditions specified in (C)(1l) and
(2) telow are met, then the carbon shall be
replaced within 21 Days of receiving the
additional sample results.

If any analytical result from the additional
samples taken as required by (A) or (B) above
exceeds the Drinking Water Criterion for Other
PAH, or the Advisory Level for either
Carcinogenic PAH or the sum of benzo(a)pyrene and

dibenz(a,h)anthracene during either



(1) within one year after the carbon treatment

system is placed into service or
(2) within one year after the first carbon

| change if carbon was changed in the first

year of operation of the carbon treatment

system,
then Reilly shall conduct the Monitoring program
specified in Section 4.6. Reilly shall report
the results of the Section 4.6. Monitoring
program to the Regional Administrator, the
Director and the Commissioner within 7 Days of
receiving the analytical data. 1If the treated
water from the carbon treatment system is
determined pursuant to Section 4.6. to exceed the
Drinking Water Criterion for Other PAH or the
Advisory Levels for Carcinogenic PAH or the sum
of benzo(a)pyrene and dibenz(a,h)anthracene, then
Reilly shall replace the carbon within 14 Days of
making this determination. 1If the treated water
is determined pursuant to Section 4.6. to meet
the Drinking Water Criterion for Other PAH and
the Advisory Levels for Carcinogenic-PAH and the
sum of benzo(a)pyrene and dibenz(a,h)anthracene,
then normal GAC system operation and Monitoring

in accordance with Sections 4.3.1.(B) and

-21-



(C) After the first month of operation, Monitoring of
feed water shall be performed quarterly until the
carbon has been changed twice. If the Regional;
Administrator, thé Director and the Commissioner
determine pursuant to Section 4.3.1.(B) that the
GAC system is not operating properly, Reilly may,
upon receipt of such determination, be required
to resume biweekly Monitoiing of feed water.

(D) After two carbon changes in the GAC system, feed
water shall be Monitored annually.

4.3.4. Extended Monitoring

Treated water from the GAC system shall be sampled and
analyzed annually for the extended list of PAH in Part A.2. of
Appendix A, using gas chromatography/mass spectroscopy (GC/MS),
or other methods approved by the Regional Administrator and the
Director. During thié extended analysis, any compounds listed
in Part A.2. of Appendix A, or any other compounds which are
detected with significant peak heights that are not routinely
Monitored, shall be identified and, if possible, quantified,
using a mass spectral library which contains extensive spectra
of PAH compounds, such as the National Bureau of Standards mass
spectral library. Reilly shall analyze a sample of treated or
feed water once a year for the acid fraction compounds
determined by EPA Test Method 625 or by other methods approved

by the Regional Administrator and the Director.
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12,

CONTINGENT ACTIONS FOR MUNICIPAL
DRINKING WATER SUPPLY WELLS

12.1. Contingent Monitoring

NON-RESPONSIVE

(A) three consecutive samples yield results less than
all of the Advisory Levels, in which case the
sampling intervél shall revert to the level
specifiéd for the affected well in Sections 3.,

4-3., 5.10' 6.2.1.' 7030' or 8.4. Bbove; Ot
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(B)

a sample yields results greater than a Drinking
Water Criterion, in which case the requirements

of Section 12.1.2., below, apply.

12.1.2. Exceedance of Drinking Water Criteria

()

If the analytical result of any sample taken from
an active municipal drinking water well pursuant
to Section 12.1.1 exceeds the Drinking Water
Criterion for Carcinogenic PAH, the sum of
benzo(a)pyrene and dibenz(a,h)anthracene, or
Other PAH, the Regional Administrator, the
Dirgctor and the Commissioner shall be
immediately notified by Reilly, and another
sample shall be taken by Reilly within three Days
of receiving the results of the first sample and
analyzed. If the analytical result of the second
sample is less than all of the Drinking Water
Criteria but greater than any Advisory Level, a
third sample shall be taken by Reilly within
seven Days of receiving the results'of the second
sample and analyzed. 1If the results of this
third sample are less than all of the Drinking
Water Criteria, but greater than any Advisory
Level, Reilly shall comply with the monthly
sampling frequency specified in Section 12.1.1.

above.

-87~



(B) If the analytical result of the second or third
sample taken pursuant to Section 12.1.2.(A) above
is greater than the Drinking Water Criterion for
Carcinogenic PAH, the sum of benzo(a)pyrene and-
dibenz(a,h)anthracene, or Other PAH, Reilly shall
Monitor the well weekly until such time as
either: (1) three consecutive samples yvield
results below all of the Drinking Water Criteria,
in which case Monitoring of the well shall revert
to the normal schedule (including Advisory Level
Monitoring as specified by Section 12.1.1. above
if applicable); or, (2) three consecutive samples
yield results above any Drinking Water Criterion,
in which case Reilly shall immediately notify the
Regional Administrator, the Director and the
Commissioner. The Commissioner may then require
the affected well to be taken out of sérvice, in
which case Reilly shall undertake the contingent
actions specified in Section 12.2. below.

12.Y.3. Analytical Turn-around Time

All Monitoring conducted pursuant to Section 12.1.

shall be on a 21-Day turn-around time basis in accordance with

Section 2.8.
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Contingent Actions for Contaminated Water

It is possible that groundwater contaminated with coal tar materials will be
encountered during the sample retrieval operations. Groundwater generated
during sample retrieval operations will be classified as contaminated if the
water exhibits a discernible oil sheen or 0i1 phase. Contaminated water will
be pumped to the sanitary sewer if it contains less than ten percent organic
material. Estimates of flow rate, disposal volume and water quality will be
established and the Metropolitan Waste Control Commission (MWCC) will be
informed before the discharge to the sanitary sewer if the estimated fiow
exceeds 150 gallons per workday from any individual site. Contaminated 1iquids.
containing more than ten percent organic material or failing to receive MWCC
approval for discharge will be disposed of in accordance with all applicabie
local, state and federal rules and regulations and Part T of the Consent
Decree. Uncontaminated water will be disposed of in the storm sewer or by
other means acceptable to the City of St. Louis Park.

The City will be responsible for keeping the Environmental Protection Agency,
Minnesota Pollution Control Agency and Reilly Tar & Chemical Corporation
informed of all significant actions involving the generation of contaminated
groundwater. Al1l actions, decisions and communications by the City,
Environmental Protection Agency, Minnesota Pollution Control Agency, and Reilly
in dealing with contaminated soils will be in accordance with and subject to
the provisions of Parts I, J, and 0 of the Consent Decree in the Reilly
settlement.
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3. PROJECT DESCRIPTION
3.1 Background

Ground water in the City of St. Louis Park, Minnesota has been found to
contain polynuclear aromatic hydrocarbons (PAH) and phenolics as a result of
activities at a coal-tar distillation and wood preserving plant (Site)
operated from 1917 to 1972. Numerous previous studies have identified PAH’s
in various aquifers beneath St. Louis Park and adjacent communities.
Accordingly, the site of the plant operations was placed on the National
Priorities List and the federal and state governments sought remediation of
environmental contamination via United States District Court Case No. Civil
4-80-469.

A summary of the aquifers which underly the former wood preserving plant site,
their approximate location below the surface level, the general use of the
aquifers, and the relative maximum historical PAH and phenolics concentrations
measured in each unit (as indicated by historical records and the federal
government’s Record of Decision in Case No. Civil 4-80-469) are as follows:

Approximate . Approximate Upper Concentration of
Aguifer Depth (ft.) Use Total PAH's Phenolics
Drift- 0- 90 Private/Industrial/ 1000 ug/l offsite 10,000 ug/l offsite
Platteville Monitor welis
St. Peter 90 - 200 Municipal/Private 10 ng/l offsite 16 ug/l offsite

drinking water wells

" Prairie du Chien- 250 - 500 Municipal drinking 10 ug/l offsite 10 ug/l offsite

Jordan water weils
jronton-Galesvitle 700 - 750 Industriat 1.4 ug/l onsite S ug/l offsite
Mt. Simon-Hinckley 800 - 1100 Municipat drinking 16 ng/l offsite Not detected

water wells

More extensive information relative to the identified level of PAH’s in the
various aquifers is provided in the following reports:

o Annual Monitoring Reports for 1988 and 1989

o St. Peter Aquifer Remedial Investigation Report (March 30, 1989)

o Drift-Platteville Aquifer (Northern Area) Remedial Investigation -
' Report (March 30, 1989)
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- The United States Environmental Protection Agency (EPA), the Minnesota
Pollution Control Authority (MPCA), the Minnesota Department of Health (MDH),
the City of St. Louis park (City), and Reilly Industries, Inc. (formerly
Reilly Tar & Chemical Corporation - Reilly) have agreed to acceptable water
quality criteria for PAH. These criteria, as incorporated into the Consent"
Decree - Remedial Action Plan (RAP), in the case referenced above include the
fo]1ow1ng concentration. levels:

Advisory  Drinking Water

o  Sum of benzo(a) |
. pyrene and dibenz(a, h) :
‘anthracene 3.0 ng/1* 5.6 ng/1
0 Carcinogenic PAH 15 ng/1 - 28 ng/1
o  Other PAH 175 ng/1 - 280 ng/1

.*or the Towest.concentration that can be quantified,
whichever is greater .

Tab]e 3-1 Tists the nominal reporting 11m1ts for the target compounds Tisted
in the Consent Decree-RAP.

In conjunction with the implementation of remed1al ‘measures to limit the spread
of contaminants, a granular activated carbon (GAC) treatment system has been
installed to treat water from City wells (identified - SLP) 10 and 15.

Further provisions of the RAP call for long term monitoring of the influent
and effluent of the GAC treatment system and the major aqu1fers underlying the
region. The general objective of the monitoring program is to identify the
distribution of PAH and/or phenolics in the ground water and compare the

- analytical data with water quality criteria established in the Consent
Decree-RAP. The specific objectives of the sampling and analysis program, and
therefore, the intended end use of the data varies slightly for the different
aquifers (Mt. Simon-Hinckley, Ironton-Galesville, Prairie du Chien-Jordan, St.

Peter, and Drift-Platteville) be1ng monitored in accordance with the Consent
Decree-RAP.

3.2 Objectives and Intended Data Usage

Analytical levels for this project incorporate aspects of levels IV, and V, as
defined by "Data Quality Objectives for Remedial Response Activities" (U.S.
EPA, 1987). Data use categories include monitoring during implementation,
site characterization, and risk assessment. It is the level of concern for
low part-per-trillion concentrations of PAH that specifies a level V
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analytical level for this project. Level V includes non-conventional
parameters, method-specific detection limits, and the modification of existing
analytical methods. Rigorous QA/QC to produce data of known quality are part
of this program. ' : . '

The objective of the GAC treatment system monitoring is to assess and evaluate
the performance of the treatment system. Analytical results for influent and
effluent samples will be compared to the drinking water criteria for PAH as
established in the Consent Decree-RAP. Based on these comparisons, decisions
will be made on: 1) system-operations (e.g., when the carbon should be
replaced), and 2) cessation of the treatment system, if desired, when
sufficiently low concentrations of PAH in influent samples are demonstrated.

REST OF THIS PAGE LEFT BLANK INTENTIONALLY
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TABLE 3-1
TABLE OF REPORTING LIMITS FOR TESTED PARAMETERS

Reporting Limit  Reporting Limit

CAS Number Compound ng/L_(PPT) ug/L (PPB)
271-89-6 2,3-Benzofuran 5.1 10
496-11-7 2,3-Dihydroindene 1.4 10
95-13-6 1H-Indene 0.9 10
91-20-3 Naphthalene 6.5 10
4565-32-6 Benzo(b)thiophene 0.9 10
91-22-5 Quinoline 1.4 10
120-72-9 1H-Indole 2.5 10
91-57-6 2-Methylinaphthalene 0.9 10
90-12-0 1-Methylinaphthalene 1.6 10
92-52-4 Biphenyl 4.3 10
208-96-8 Acenaphthylene 1.4 10
83-32-9 Acenaphthene 1.3 10
132-64-9 Dibenzofuran 1.0 10
86-73-7 Fluorene 1.0 10
132-65-0 Dibenzothiophene 1.1 10
85-01-8 Phenanthrene 1.3 10
120-12-7 Anthracene 1.1 10
260-94-6 Acridine 2.9 10
86-74-8 Carbazole 1.9 10 .
206-44-0 Fluoranthene 1.4 10
129-00-0 Pyrene 1.4 10
56-55-3 Benzc {a)anthracene 2.5 10
218-01-9 Chrysene 2.8 10
205-99-2 Benzo(b) fluoranthene 2.5 10
207-08-9 Benzo(k) fluoranthene 2.3 10
192-97-2 Benzo(e)pyrene 1.9 10
50-32-8 Benzo(a)pyrene 2.3 10
198-55-0 Perylene 2.5 10
193-39-5 Indeno(1,2,3-cd)pyrene 2.1 10
§3-70-3 0itenz/a,h)anthracene’* 1.6 10
191-24-2 Benzo(g,h,i)perylene 2.8 10
205-82-3 Benzo(j) fluoranthene*** -- --
195-19-7 Benzo(c)phenanthrene* -- --
215-58-7 Dibenz(a,c)anthracene** 1.6 -
192-65-4 Dibenzo(a,e)pyrene* -- .-
189-64-0 Dibenzo(a, h)pyrene* .- .- -
189-55-9 Dibenzo(a, i)pyrene* - .-
57-97-6 7,12-Dimethylbenz(a)anthracene 2.8 .- .
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TABLE 3-1 (continued)

Reporting Limit  Reporting Limit

CAS Number Compound ' ng/L (PPT) ug/L (PPB)
56-49-5 3-Methylicholanthrene 3.5 --
108-95-2 Phenol ' .- 10
95-48-7 2-Methylphenol -- 10
106-44-5 4-Methyliphenol : -- 10
95-57-8 2-Chlorophenol .- 10
88-75-5 2-Nitrophenol -- ' 10
105-67-9 2,4-Dimethyliphenol -- 10
- 120-83-2 2,4-Dichlorophenol -- 10
59-50-7 4-Chloro-3-methyiphenol -- 10
88-06-2 2,4,6-Trichlorophenol -- 10
95-95-4 2,4,5-Trichlorophenol -- 50
51-28-5 2,4-Dinitrophenol -- 50
100-02-7 4-Nitrophenol -- 50
534-52-1 4,6-Dinitro-2-methylphenol -- 50
87-86-5 Pentachlorophenol -- 50
Total Phenolics -- 5

* No analytical standard available

*+ Dibenz(a,h)anthracene and Dibenz(a,c)anthracene coelute

*** |laboratory studies tave shown that Benzo(j)fluoranthene will coelute with
either benzo(b)fluoranthene or benzo(k)fluoranthene depending on the
relative concentration of these two compounds in solution.
Benzo(j) fluoranthene can not be consistently separated by this method.
Therefore if present, it will be detected and reported as benzo(b) and/or
benzo(k) fluoranthene.
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The objective of monitoring the four existing Mt. Simon-Hinckley Aquifer
municipal drinking water wells and any new Mt. Simon-Hinckley Aquifer
municipal drinking water wells installed within one mile of well W23, and
analyzing for PAH, is to assure the continued protection of these wells from
PAH resulting from activities of Reilly at the Site. The analytical data will
be used to make comparisons between the levels of PAH found in the Mt. Simon-
Hinckley Aquifer, and the drinking water criteria established in the Consent
Decree-RAP.

The objective of monitoring the Ironton-Galesville Aquifer source control well
(W105) is to assess the levels of PAH in the discharge from W105 when it is
pumping a monthly average of 25 gallons per minute. The data will be used to
compare the concentration of total PAH in the samples to a cessation criterion
of 10 micrograms per liter of total PAH established in the Consent Decree-RAP.
In the event monitoring results indicate the water quality has improved to
within cessation criterion, the City will petition the EPA and MPCA for
authorization to discontinue the pumping of W105. Also, if any new Ironton-
Galesville Aquifer drinking water wells are installed within one mile of well
"W23, then those wells will be sampled and analyzed for PAH to meet the
objective of assuring protection of the wells from PAH resulting from the
‘activities of Reilly at the Site. The analytical data would be used to
-compare the levels of PAH found in potential Ironton-Galesville Aquifer
“drinking water wells to the drinking water criteria established in the Consent
Decree-RAP.

"The objectives of monitoring the many Prairie du Chien-Jordan Aquifer wells,
including municipal drinking water wells, private or industrial wells, and
‘monitoring wells are to: 1) monitor the distribution of PAH in the aquifer,
thus evaluating the source and gradient control system, and 2) assure the
continued protection of drinking water wells from PAH resulting from the
activities of Reilly at the Site. The analytical data will be used to compare
‘the Tevels of PAH in the Prairie du Chien-Jordan Aquifer to historical PAH
data and to various criteria established in the Consent Decree-RAP (e.q.,
~drinking water criteria for drinking water wells, and a cessation criterion of
10 micrograms per liter of total PAH for source control well W23).

"In addition to water gquality data generation, water level data will be used for '
“the purpose of determining ground water flow patterns in the Pra1r1e du Chien-
_Jordan Aquifer.

' The objectives of monitoring St. Peter Aquifer wells are to: 1) monitor the
distribution of PAH in the aquifer, thus evaluating a gradient control system
installed at W410 in 1990, and 2) assure the continued protection of drinking
water wells from PAH resu1t1ng from the activities of Reilly at the Site.



T

QUALITY ASSURANCE PROJECT PLAN
‘ Page: 10 of 74

Date: Qct.. 1990
Number: RAP 3.3.

Revision: 2

Upon its receipt analytical data will be used to compare the levels of PAH in
the St. Peter Aquifer to historical PAH data, to drinking water cessation -
criteria for well W410, and to drinking water criteria established in the
Consent Decree-RAP. Water level data will be used to evaluate ground water

patterns in the St. Peter Aquifer.
The objective of monitoring the Drift-Platteville Aquifer wells is to monitor
the distribution of PAH and phenolics in the aquifer, thus evaluating the
source and gradient control systems. The analytical data will be used to
compare levels of PAH and phenolics in the Drift-Platteville Aquifer with
historical water quality data for the aquifer and with various criteria
established in the Consent Decree-RAP for PAH and phenolics. Water level data
will be used to evaluate ground water flow patterns in the Drift-Platteville
Aquifer. . : - :

In addition to the objectives for laboratory analytical data described above,
field measurement data will be collected to aid in the ground water sampling
procedure. In accordance with Minnesota Pollution Control Agency Guidelines
(April, 1985) field measurements of temperature, pH, and specific conductance
will be made for the purpose of determining that a sufficient volume of water
has been-purged from the well prior to sampling. The objective of those field
measurements is to determine when three successive well volumes exhibiting '
equivalent temperature pH, and specific conductance have been purged from each .
monitoring well, so that representative samples may be collected.

The Site Management Plan outlines the scope of work to be performed in order to
monitor the ground water in the St. Louis Pdrk, Minnesota area in accordance
with the Consent Decree-RAP related to the Reilly Tar & Chemical Corporation
N.P.L. Site. Included in this plan are: 1) the identity of wells to be
monitored, 2) the schedule for ground water monitoring, and 3) a description

of the procedures that will be used for sample collection, water level
measurement, sample handling, sample analysis, and reporting.

The time period covered by this Plan is from January 1, 1990, or the date of
its acceptance and approval by the. Agencies whichever is later, to December
31, 1990. The next subsequent Sampling.Plan (RAP Section 3.3) will be
submitted by October 31, 1990, covering the 1991 calendar year.
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4. PROJECT ORGANIZATION AND RESPONSIBILITIES

This project is being conducted in accordance with the Consent Decree-RAP for
the Reilly Tar & Chemical Corporation N.P.L Site in St. Louis Park, Minnesota.
The parties to the Consent Decree include Reilly, the City, EPA, MPCA, and
MDH. The project organization shown in Figure 4-1 indicates the involvement
of the parties to the Consent Decree. as appropriate. The City is responsible
for the completion of the monitoring tasks described in this Plan. The City’s
Project Manager is responsible for overall project management. The City shall
be assisted by two consultants in the retrieval and laboratory analysis of
water samples.

ENSR Consulting and Engineering (ENSR) will be responsibie for the coordination
of all field sample retrieval and Enseco/Rocky Mountain Analytical Laboratory
(RMAL), with analytical facilities in Arvada, Colorado. will be responsible for
the coordination and completion of all laboratory analyses. Responsibilities
of the key positions in the organization of RMAL are described below:

0 Laboratory Project Manager: The Laboratory Project Manager is
uitimately responsible for all laboratories and is the primary point
of contact for issues surrounding this Quality Assurance Project Plan
(QAPP), resolving technical problems, modifications to Standard
Operating Procedures (SOP’s) etc.

0 Laboratory Project Coordinator: The Laboratory Project Coordinator
is responsible for the cordination of routine day to day project
activities including project initiative, status tracking, data review
and requests, inquiries and general communication related to the
project.

) Operations Manager: The Operations Manager is responsible for
oversight of preparation and analysis of PAH samples to ensure that
project objectives, requirements and Quality Assurance/Quality
Control (QA/QC) criteria are met. :

0 Laboratory Supervisor: The Laboratory Supervisor shall be
responsible for daily supervision of technicians and analysts for PAH
and total phenolics analyses.

0 Preparation Supervisor: The Preparation Supervisor is responsible
for oversight of sample extraction and preparation for analysis.

0 Analyst: The Analyst is responsible for the analysis of water
samples for the requested parameters utilizing the methods prescribed
by the QAPP.
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o Technician: The Technician is responsible for sample extraction.
This requires practical experience and knowledge in the techniques of
liquid - liquid solvent extraction, Kuderna - Danish evaporation, and
the quantitative preparation of sample extracts for analysis.

0 Quality Assurance Director: The Quality Assurance Director is
responsible for overall quality control oversight, including
internal audits. The Quality Assurance Director supervises an
independent QA/QC department and reports directly to the Division
Director and Corporate Vice President for Quality Assurance.

0 Data Assessment: The evaluation of data, as it is compiled and
organized in accordance with the requirements of the QAPP, is the
responsibility of the Operations Manager. Additional review,
evaluation, and assessment of the data is performed by the Laboratory
Manager, thereby providing additional assurance that the requirements
of the QAPP are met.

The City’s Project Manager shall be responsible to assess the data
relative to the objectives and intended data usage identified in
Section 3.2. of this QAPP.

The Sampling Team shall consist of employees of the City of St. Louis Park and
ENSR. The team shall be responsible for sample collection, conducting field

measurements (i.e. water level), and maintaining proper decontamination
procedures stated in the QAPP.

The EPA and MPCA are responsible for review and approval of the Sampling Plan,
including the QAPP. 1In addition, laboratory and field audits may be completed
by appropriate EPA representatives. The MPCA is responsible for review of
field procedures practiced by the Sampling Team. Responsibilities of the key
positions in the tPA and MPCA are described below:

0 EPA Project Manager: The EPA Project Manager, EPA Region 5, is
responsible for the review and approval of the QAPP on behalf of the
EPA.

0 EPA Quality Assurance 0fficer: The EPA Quality Assurance Officer,
EPA Region 5, is responsible for the review and approval of the QAPP
on behalf of the EPA.

o EPA Central Regional Laboratory; The EPA Central Regional
Laboratory, EPA Region 5, shall be responsible for audits of both
field activities and laboratory analyses.

() MPCA Project Manager: The MPCA Project Manager shall be responsible
for review and approval of the Sampling Plan, and review of field
procedures practiced by the Sampling Team.
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5. QUALITY ASSURANCE OBJECTIVES

The principal objectives of the QAPP pertain to the collection of data that
are sufficient to monitor the effectiveness of the GAC treatment system and to
detect changes in groundwater quality. Therefore, the quality of the data
gathered in this project can be defined in terms of the following elements:

0

Completeness - a sufficient number of successful (valid)
measurements to characterize the concentrations of PAH in the
influent and effluent of the treatment system and in the aquifers
of interest over a period of time. For this project, the
completeness objective is that 95% of the laboratory analyses and
95% of the field measurements will produce valid data. Field data
will be supplemented by resampling if necessary to ensure
completeness.

Representativeness - the extent to which reported analytical

results truly depict the PAH and phenolics concentrations in the
sampled environment. Representativeness is optimized through proper
selection of sampling sites, times and procedures, through proper
sample preservation, and through prompt extraction and analysis.

Accuracy and Precision - Accurate and precise data will be achieved
through the use of sampling and analytical procedures that

minimize biases, through the use of standard procedures, through

the meticulous calibration of analytical equipment and by
implementing corrective action whenever measured accuracy and
precision exceed pre-established Timits. Accuracy and precision will
be measured by the analysis of method spikes and duplicate samples.

It is essential that representative ground water sampies be retrieved
for laboratory analyses. Accuracy and precision in the measurement
of parameters used to monitor ground water as it is purged from
monitor wells and piezometers will be achieved through the use of
standard monitoring procedures carried out continuously during the
sample retrieval task. Field measurement equipment will be
calibrated in accordance with the manufacturer’s recommendations, as
outlined in Table 6-6, and appropriate corrective action will be
initiated whenever measured accuracy and precision do not meet pre-
established 1imits. Since precision and accuracy of field
measurement devices are not primary objectives for the data, the
quality control requirements are sufficient for the intended use of
the field measurement data.

Sensitivity - Determination of instrument semnsitivity is
accomplished by calibration using multiple concentrations of the
analytes of interest. Once instrument sensitivity is demonstrated,
analysis of replicate spiked samples of deionized reagent water at a
concentration of 1-5 times the instrument sensitivity, is used

to determine method sensitivity (i.e. method detection limit).
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o Comparability - the exteant to which comparisons among separate
measurements will yield valid conclusions. Comparability among
measurements in the monitoring program will be achieved through-
the use of rigorous standard sampling and analytical procedures.

0 Traceability - the extent to which results can be substantiated by
hard-copy documentation. Traceability documentation exists in two
forms: that which 1inks final numerical results to authoritative
measurement standards, and that which explicitly describes the
history of each sample from collection to analysis.

The fundamental mechanisms that will be employed to achieve these quality goals
can be categorized as prevention, assessment and correction, as follows:

1) Prevention of defects in the quality through planning and design,
documented instructions and procedures, and careful selection and
training of skilled, qualified personnel;

2) Quality assessment through a program of regular audits and
inspections to supplement continual informal review (refer to
Section 12 of this QAPP);

3) Permanent correction of conditions adverse to quality through a
closed-loop corrective action system.

The St. Louis Park sampling program QAPP has been prepared in direct response
to these goals. The QAPP describes the quality assurance program to be
implemented and the quality control procedures to be followed by RMAL during
the course of laboratory analyses in support of the various site investigation
studies for the St. Louis Park Site. The Quality Assurance objectives will
include field blanks, method blanks, field duplicates, surrogate spikes,
matrix spikes and matrix spike duplicates. Precision, accuracy and
completeness criteria are established for each parameter of interest. The
specific criteria for each analysis and parameter are set forth in detail in
the following sections:

Sections

Objective frequency Discussing Criteria
Field Duplicates 10% 6.8, 11.1.4
Field Blanks 10%, 6.5.2

Method Blanks 5% 11.1.1, 15.1.3
Surrogate Spikes 100% of GC/MS 11.1.2, 15.1.1

analyses
Matrix Spikes/Duplicates 5%* 11.1.3, 15.1.2

* One per group of 20 or fewer investigative samples.
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6. SAMPLING PROCEDURES

Samples will be collected by ENSR and City personnel in accordance with MPCA
guidelines (MPCA, 1985; Appendix A). The overall sampling program is
summarized in Tables 6-1, 6-2, and 6-3, and Figures 6-1 through 6-5. This
section discusses general QAPP provisions relevant to sample collection,
containerization, packaging and shipping activities (SOPs 7130 and 7510;
Appendix A).

6.1 Training

A1l ENSR and City personnel working on the project will be properly trained,
qualified individuals. Prior to commencement of work, personnel will be given
instruction specific to this project, covering the following areas:

0 Organization and lines of communication and authority
) Overview of the Site Management Plan and QAPP,

0 Documentation requirements,

0 Decontamination requirements,

0 Health and Safety considerations.

Training of field personnel will be provided by the Field Coordinator or a
qualified designee. :

The analysts performing chemical analyses of samples will be trained in and
will have exhibited proficiency in the analytical methods to be employed.

6.2 Document Control

Document Control for the Sampling Plan serves a two-fold purpose. It is a
formal system of activities that ensures that:

1) A1l participants in the project are promptly 1nformed of revisions
of the QAPP; and

2) A1l documents generated during the course of the program are
accounted for during, and at the end of the project.

This QAPP and all Standard Operating Procedure documents have the fo110w1ng
information on each page:

Document Number

Page Number

Total number of pages in "document
Revision number

Revision date

00000
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SUMHARY OF SAMPLING AND ANALYTICAL PROGRAM

L'aboréry

Number

Fletd

" Fleld

Matrix

Matrix
Splke

Natrix

Matrix Parameter of Samples Parameters of Samples pBlanks Duplicates sm!e‘b) Qgguggt_g‘b) Jotal
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.(a) Analysis of sample for acid fraction compounds listed in EPA Method 625 shall be in accordance with

CLP SOM-2/88.

(b) Matrix spike sample/matrix spike duplicate sample shall consist of the same matrix being analyzed.
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(a)

(b)

(c)

TABLE 6-2
SAMPLING PLAN GAC P%A§T
MONITORING SCHEDULE'2

RAP Sampling Start of Sampling b
Section Points Monitoring Frequency Ana1yses( )
4.3.1(C) Treated Date of plan Quarterly PAH(ppt) (€)

water(TRTD) approval
4.3.3(C) Feed - Date of plan Annuaily PAH(ppt)
water(FEED) approval
4.3.4 Treated Date of p]an' Annually Extended PAH(ppt)
water approval
4.3.4 Treated. or Date of plan Annually Acid fraction
Feed water approval compounds in
EPA Test
Method 625.

This schedule does not include certain cont1ngenc1es (eg. exceedance
monitoring) and, therefore, represents the minimum program that is likely
to occur between the date this Plan is approved and December 31, 1990.
Sections 4 and 12 of the RAP outline the additional sampling that will be
conducted if PAH criteria are exceeded. The first samples will be
collected during the period indicated by the monitoring frequency
following the date of the start of monitoring. The location of.the GAC

" plant is shown in Figure 6-1.

List of parameters and methods for analysis of PAH, extended PAH, and acid
fraction compounds in EPA Test Method 625 are provided in the QAPP. Field
blanks will be collected and analyzed at a frequency of one for every 10
samples or fewer. Treated water will be duplicated at a rate of 100%.
Feed water duplicate samples will be collected and analyzed. at a frequency
of one per 10 sampiles. ‘

ppt = parts per trillion. This signifies analysis us1ng se]ected ion
monitoring gas chromatography mass spectrometry. _



Source: of
Hater

~Mt. Simon-
Hinckley
Aquifer

Ironton-
Galesville
Aquifer

Prairie
du Chien-
Jordan
‘Aquifer

RAP Samp]ing(b) Start of Sampling
Section  Points Monjtoring - Erequency
5.1 SLP11,SLP12, Date of plan Annually

SLP13,SLP17: . approval
5.3.2 New municipal At-the time -Annually
wells within of - ‘
one mile of installation
well W23 : .
6.1.4 NIO?' Date of plan Quarterly
' wag(e) approval
6.2.1 Néw municipal At the time Annhally'
wells within of installation
one mile of :
well W23
7.3(a) (Fsipa Start of Quarterly
pumping
7.3(8)(Fly2s Date of plan
: approval
7.3(C)(FlsLps, sLp7 Date of plan Quarterly
. or SLP9,W48 approval ' :
7.3(D) (f)waos or wa06(h) pate of plan
E2,E13,H3, approval
SLP10 or SLP15,
SLP14,SLP16,W402
W403,W119 -
~7.3(€) (F)sLps, e, E3, Date of plan Annually
E15,MTK6, approval
W29,W40,

TABLE 6-3

SAMPLING PLAN GROUND’YQIER

W70,W401

MONITORING SCHEDULE

>

Analyses(¢)

. lPAH(ppt)(d)

PAH(ppt)

PAH(ppt)

PAH(ppt)

PAH(ppt)
phenolics

Semi-annually PAH(ppb){9)

PAH(ppt)

Semi-annually PAH(ppt)

1.

~ PAH(ppt) -

Duplicate

Sample

SLP12
SLPY7

W105

SLP4

SLP6 .

SLP16

W70
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Source of
Water

St. Peter
Aquifer

Drift-
Plattevilie
Aquifer

RAP Sampling(b) Start of
Sectjon Points Mopitoring
7.3(F) W32, Date of plan
SLP8,SLP1O, approval
E4,E7
8.1.3 SLP3,W11,W33, Date of plan
W129,W133, ~ approval
W408,W409
9.1.3 W420,4421, Date of plan
and W422 approval
9.2.3 ' :
9.6 Drift:Wio, Date of plan
o W15,W116,W117, approval
W128,W423,W427,
P109,P112,P306,
Platteville:
W20,W22,W101,
W121,W124,W130,
W132,W424,
W428,W430

TABLE 6-3 (Continued) _

Sampling - Duplicate
Frequency ~ Analyses(c) Sample
Quarterly No Chemifa]

. analyses\!

Semi-annually PAH(ppt)

Quarterly PAH(ppb)
and

total
phenols

Annualiy(d) PAg(ppb)/(ppt) wi2l
: " an

total
phenols

Wa22

(a) This schedule does not include certain contingencies (e.g. exceedahce monitoring) and,
therefore, represents the minimum program that is likely to occur between the date this

Plan is approved and December 31, 1990.

Section 12 of the RAP outlines the additional

sampling that will be conducted if the drinking water criteria are exceeded in samples

from water supply wells.

The first samples will be collected during the period

indicated by the monitoring frequency following the date of the start of monitoring.
Field blanks will be collected at a frequency of one for every 10 samples or fewer, and
one duplicate sample will be collected for every 10 samples.
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(b)

(c)

()

(e)
(f)

(9)

(h)
(1)

()

TABLE 6-3 (Continued)

Sampling points are located on the maps shown in Figures 1 through 5. Letter prefixes
to well codes are defined as follows: _

W - 4-inch monitoring well

P - ‘monitoring piezometer

SLP - St. Louis Park supply well
E - Edina supply well

H - Hopkins supply well

MTK - Minnetonka supply well

Lists of parameters and descriptions of the methods for analysis of PAH, phenolics, and
expanded analyses are provided in the QAPP. Water levels will be measured each time.
samples are collected for analysis, except for those wells which prove to be
inaccessible for such measurements.

ppt = parts per trii]ion. This signifies analysis using selected ion monitoring gas

. chromatography mass spectrometry.

Water levels in W38 will be measured each time W105 is sampled.

Water levels only will be measured at these wells, except for those wells which prove to
be inaccessible for such measurements.

ppb = parts per bi]]ion This signifies analysis by the Non- Criteria Method. If
analytical results for individual wells are below 20 micrograms per 1iter (20 ppb) using
this method then the Low-Level Method will be used on subsequent monitoring rounds.

W405 = American Hardware Mutual, W406 = Minikahda Golf Course.

Water levels only (no monitoring) will be measured at these wells, except for those
wells which prove to be inaccessible for such measurements. (NOTE: W112 has been
properly abandoned and no longer be included in this or subsequent Plans.)

If any of the wells listed here become demaged, destroyed, or otherwise unsuitable for
sampling, alternate wells will be selected by the Project Leaders for monitoring.
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Figure 6-1 Location of Mt. Simon-Hinkley Monitoring Wells and
St. Louis Park GAC Water-Treatment Plant
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NON-RESPONSIVE

Figure 6-2 Location of Prairie du Chien-Jordan Aquifer Wells |
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NON-RESPONSIVE

Figure 6-3 Location of Source and Gradient Control Wells
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Figure 6-4  Location of Drift-Platteville Monitoring Wells
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Reference: MGS, Miscellanecus Map Series,
M-57, Plate 1 of 2, Bedrock Geology,
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AW33 LOCATION AND PROJECT WELL NUMBER

A OBSERVATION WELL COMPLETED IN ST. PETER AQUIFER
B  OBSERVATION WELL COMPLETED IN: BASAL ST. PETER CONFINING BED

@ ST. PETER AQUIFER CONTROL WALL w410

BEDROCK VALLEY/CONTACT WHERE UNCONSOULIDATED DRIFT
DEPOSITS OVERLIE ST. PETER SANDSTONE

Figure 6-5 St. Peter Aquifer Well Locations and Bedrock Valley.



QUALITY ASSURANCE PROJECT PLAN
Page: 27 of 74
Date: April 1990
Number: RAP 3.3.
Revision: 1

When any of these documents are revised, the affected pages are reissued to all
personnel listed as document holders with updated revision numbers and dates.
Issuance of revisions is accompanied by explicit instructions as to which
documents or portions of documents have become obsolete.

Control of, and accounting for documents generated during the course of the
project is achieved by assigning the responsibility for document issuance and
archiving. Table 6-4 lists the key documentation media for the project and
corresponding responsible parties for issuance, execution and archiving. .

6.3 Sample Control Procedures and Chain of Custody
In addition to proper sample collection, preservation, storage and handling,

appropriate sample identification procedures and chain of custody are necessary
to help insure the validity of the data.

6.3.1. Sample Identification

Sample labels shall be completed for each sample, using waterproof ink, unless
prohibited by weather conditions. For example, a logbook notation would
explain that a pencil was used to fill out the sample tag because a ballpoint
pen would not function in freezing weather. The information recorded on the
sample label includes:

Sample Number - Unique coded sample identification number as described
below.

Time - A four-digit number indicating the military time of collection.
Sampler - Signature of person collecting the sample.

Remarks - Any pertinent observations or further sample description.
The sample number includes three parts (source code, sampling point
code, and date code) in the following sequence:

XXX-YYYYY-222771
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[tem

field Notebooks
Field Equipment
Calibraticn Forms
Sample Logs

Chain-of-Custody Forms

Sample Labels

TABLE 6-4

DOCUMENT CONTROL

Issued By

Field
Coordinator

Field
Coordinator

Field

. Coordinator

Lab Sample
Custodian

Field
Coordinator

Issued To

Sampiing Teanm
Samplinngeam
Sampliing Team
Field Coordinator

Sampling Team

Archived Ev

Field
Coordinator

Field
Coordinatcr

Field
Coordinator

Lab Sample
Custodian

Lab Sample
Custodian
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XXX = Source Code
GAC Treatment System = GAC
Mt. Simon-Hinckley Aquifer = MSH
Ironton-Galesville Aquifer = IGV
Prairie du Chien-Jordan Aquifer = PCJ
St. Peter Aquifer = STP
Drift-Platteville Aquifer = DPV

YYYYY = Sampling Point Code
: Well identification as abbreviated in Tables 6-2 and 6-3
1177 = -Date Code

Month, day, year

Those samples which will be taken in accordance with this QAPP for quality
control purposes will be identified by appending to the sampling point codes
the following:

Field blank = FB

Field duplicate = D

Matrix spike = MS

Matrix spike duplicate = MSD

As an example, a field blank sample taken for the Mt. Simon-Hinckley
Aquifer,sampling point SLP11 on 1 January 1990 would be identified as follows:

MSH-SLP11FB-010190

During the sampling event, one sample will be taken per sampling point unless
it is duplicated. Dupiicate samples will be collected as specified in Tables
6-2 and 6-3. Those samples collected for matrix spike analysis will be
selected at the time of sampling and labelled in the field.

Ater collection, identification, and preservation, the sampie will be
maintained under chain-of-custody procedures discussed below.

6.3.2 Chain-of-Custody Procedures

To maintain and document sample possession, chain-of-custody procedures will be
followed. A sample is under custody if:

o It is in someone’s possession, or

o It is in someone’s view, after being in their possession, or

o It was in someone’s possession and they locked it up to prevent
tampering, or

o It is in a designated secure area.
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Samples are accompanied by a Chain-of-Custody Record (Figure 6-6). When
transferring the possession of samples, the individuals relinquishing and
receiving will sign, date, and note the time on the record. This record
documents sample custody transfer from the sampler, often through another .
person, to the analyst at the laboratory. -

Minimum information recorded on the chain-of-custody record in addition to the
signatures and dates of all custodians will include:

o  Sampling site indentification

) Sampling date and time

o Identification of sampTe collector

o Sample identffication |

0 Samh]é description (type and quahtity)l
) Analyses to be performed.

{ .

Samples will be packaged properly for shipment and dispatched to the
appropriate laboratory for analysis, with -a separate custody record
-accompanying ‘each shipment. Shipping containers will be sealed for shipment to .
the laboratory. The method of shipment, courier name(s) and other pertinent
information are entered in the "Remarks" box. Then tear off the last copy of
the form and place the original and remaining copies in the container. After
the container is closed, place the custody seals on the container. -

Whenever samples are split with another laboratory, it is noted -in the
"Remarks" section. The note indicates with whom the samples are being split
and is signed by both the sampler and recipient. ' If either party refuses a
split sample, this will be noted and signed by both parties. The person
relinquishing the samples to the facility or agency should request the
signature of a representative of the appropriate party, acknowledging receipt
of the samples. If a representative is unavailable or refuses to sign, this is
noted in the "Remarks" space. When appropriate, as in the case where the
representative is unavailable, the custody record should contain a statement
that the samples were delivered to the designated location at the designated.
time. '

6.3.3 Field Forms

- In addition to sample labels and chain-of-custody forms, a bound field notebaok
will be maintained by the sample team leader to provide a daily record of
significant events. Information to be documented in the notebook will be
ground water sample.collection records, calibration records, list of samples
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collected and any other pertinent information such as weather conditions, site
visitors, ease/difficulty of retrieving samples, etc. All entries will be
signed and dated. A1l members of the of the sampling team will use this
notebook. The notebook will be kept as a permanent record.

6.4 Sampling Procedures - GAC Treatment Sysfem

Chain-of-custody forms will be completed and all samples shipped to RMAL's
1aboratory by overnight delivery on the same day they are collected.

Sampling points will be flushed for at least five minutes before collecting a
sample. Each PAH sample and matrix spike sample will be collected in six
one-liter amber glass bottles, which should be filled and capped in _
succession. PAH sample bottles will not be rinsed before being filled. The
1ids of all sample bottles will be taped using-plastic adhesive tape after
they are capped.

The GAC treated water samples will have to be collected from two sample taps --
one for each column (see Figure 6-7). This will be done by filling three one-
Titer bottles from the first column sample tap and then three more bottles from
the second (six from each for duplicate samples). No notations distinguishing
the two taps will be made on the labels. Only four PAH bottles will be
extracted and the extracts composited for analysis.

- Field blank samples will be prepared by transferring contaminant-free deionized
water provided by RMAL into sample bottles in a fashion as closely similar to
actual sample collection as possible. Field blank sample bottles will be
filled, capped and taped in succession with individual bottles open to the
atmosphere for an equal time as for actual process samples. Field blanks will
be prepared in the area in which GAC treated water samples are collected. .

Field duplicate and matrix spike duplicate samples will be obtained by filling
twelve 1-liter bottles at the sampiing point by the procedure described above,
splitting these into two groups of six bottles, and assigning a different
sample number to each of the resulting six-bottle samples. All samples will

be packed, cooled to a temperature less than 4°C, and shipped on the day they
are collected. -

The sampling team must recognize that great care is required to collect
samples for part-per-trillion-level PAH analyses that are free from outside
contamination. PAH compounds are present in cigarette smoke, engine exhaust
and many petroleum derived oils, among other sources. There will be no
smoking anywhere in the GAC treatment building for at least 72 hours prior to
the day on which PAH samples are to be collected. Similarly, no vehicles will
enter the GAC treatment building and the large access door will stay closed
for at Teast 72 hours prior to the sampling day. Disposable gloves will be
worn when collecting, handling and packaging samples. Sample bottles will
remain in closed shipping coolers until they are needed, and will be packaged
and sealed for shipment as soon as possible after sampling.
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. 6.5 Ground water Sampling and Water Level Measurements

Ground water samples will be collected and water level measured in accordance
with the procedures outlined in this QAPP. The wells involved in the
monitoring program include municipal and commercial wells, piezometers and
groundwater monitoring wells (see Table 6-3). Sampling procedures to
accommodate the dimensions and configuration of each type of well are
described below. Further details on well dimensions, water level measurements
and sample acquisition strategies are given in the Site Management Plan.

‘The importance of proper sampling of wells cannot be over-emphasized. Even
though the well being sampled may be correctly located and constructed, speciaI
precautions must be taken to ensure that the sample taken from that wel] is
representative of the ground water at that location and that the sample is
neither altered nor contaminated by the sampling and handling procedure.

" Sample collection will always proceed from the less contaminated sampl.ing

points to the monitoring points containing progressively h1gher concentrat1ons
of PAH or phenolics. _

6.5.1 Decontamination

The field decontamination procedure to be used on sampling equ1pment which
comes into contact with groupdwater samp]es is as follows:

(s disassemble equ1pment, if applicable,
0 high pressure, hot water steam clean, using potable water.

The laboratory decontamination procedure to be used on sampling equipment which
comes inte contact with groundwater samples is as follows:

disassemble equipment

rinse with methanal

scrub with hot soapy water

rinse three times with hot deionized water
set on aluminum foil, dull side up, air dry
bake for one hour at 200° C

wrap with aluminum foil, dull side in .

0000000
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6.5.2 Field Blanks

Field blank samples will be prepared by transferring contaminant-free deionized
water, provided by RMAL, into sample bottles in a fashion as closely similar to
actual sample collection as possible. This will involve collecting samples
through any non-dedicated sample equipment that is decontaminated between
samples. Field blank sample bottles will be filled, capped and taped in
succession with individual bottles open to the atmosphere for an equal time as
for actual process samples. Field blanks will be prepared in the area where
samples are being collected at a rate of one per day or where more than ten
samples are collected in a day at a rate of one field blank per ten samples.

6.5.3 Sample Containers (See Table 6-5)

For PAH and phenolics, 1 Titer amber glass bottles will be used. Caps will be
fitted with pre-cleaned teflon liners. Six bottles are required for each Low-
Level PAH sample collected and two bottles for each Non-Criteria PAH and
Extended Analysis sample collected. One 16 ounce glass bottle with 2
milliliters of 50 percent sulfuric acid is required for total phenolics. An
independent commercial firm shall provide precleaned bottles to RMAL for use
on this project. .

In the event RMAL is required to prepare bottles for sampling, the bottles
will be prepared as follows:

1. Wash bottles with hot detergent water.

2. Rinse thoroughly with tap water followed by three or more
rinses with organic-free water.

3. Rinse with Burdick &:Jackson quality redistilled acetone,
followed by equivalent quality methylene chloride.

4. Allow to air dry in a contaminant free area.
5. Caps and liners must be washed and rinsed also.

Bottles should be stored and shipped with the Teflon-Tlined caps
securely fastened.

6.5.4 Sample Collection é Monitoring Wells and Piezometers

Because unanticipated or changed conditions may cause difficulty in purging
the monitoring wells and piezometers, flexibility in the approach to the
method of well purging is necessary. This QAPP proposes that the sampling
team be given latitude in the selection of purge equipment necessary to
complete the task (various pumping equipment and procedures that may be used
for purging monitoring wells are described in SOP 7130 and MPCA’s "Procedure



TABLE 6-5
SAMPLE CONTAINERS, PRESERVATION PROCEDURES, AND
MAXIMUM HOLDING TIMES

parameter. l:ontairbers1 Preservation2 Maximum Holding l’ime3

Water: ' . .

PAN (PPT) Six 1-liter amber glass bottles, cool, to I.°c; protect from 5 days (until extraction), 40 days after
Teflon-lined caps light extraction

PAH (PPB) One 1-liter amber glass bottle, cool, to 4°C, protect from S days (until extraction), 40 days after
Teflon-lined caps light - extraction

Phenol ics One 1-liter amber glass bottle, cool, to % 5 days (until extraction), 40 days after

(Acid Fraction) : extraction

Phenolics One 16 oz. clear glass bottle cool, to 4% 28 days

(Total 2 mt 50% H,S0,

Ref:

1

Federal Register Guidelines/Vol.49, No.209/Friday, October 26, 1984/p. 43260.

Matrix spike samples shall consist of the same matrix being analyzed, therefore triple the normal volume when a related
matrix spike sample and matrix spike duplicate are to be retrieved.

Sample preservation will be performed immediately upon sample collection.

Samples witl be analyzed as soon as possible after validated time of sample receipt (VTSR). The times listed are the maxjmum
times that samples may be held before analysis and still be considered valid.
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for Ground Water Monitoring"; Apprendix A). In all cases where no dedicated
pump exists, samples will be retrieved using laboratory - cleaned, stainless
steel or teflon bailers as described below.

Table 6-3 specifies that Prairie du Chien-Jordan Aquifer monitor well W70 be
monitored. . In addition, St. Peter Aquifer monitor wells W24 and W33 may be
monitored. Each well is equipped with a dedicated submersible pump and it
will be the responsibility of the sampling team to determine if the pump is
operable. In the event the dedicated pump within any individual well is
operable, well purging and sample retrieval tasks will be completed with the
aid of the pump in conformance with monitoring parameters established herein.
In the event the dedicated pump within any individual well is inoperable, the
pqu will be removed and purging/sampling procedures will be as established
below.

Monitoring wells and piezometers not equipped with dedicated submersible pumps
will be purged using a nondedicated submersible pump, suction pump or bailer.
During the purging of each well, temperature, pH and specific conductance of
the purge water will be monitored using a Hydrolab water quality monitor (or
equivalent). Readings will be taken once per well volume. Stabilization of
these readings will indicate that purging is complete and sampling may
commence. Upon completion of well purging, samples will be collected from each
well using a stainless steel or teflon bailer and a new length of nylon or
polyester rope. A1l nondedicated purging and sampling equipment will be
gego?taminated before use and between sampling points as described in Section

Samples will be collected by filling each of the appropriate sample containers
in rapid succession, without prerinsing the containers with sample. The bottle
will be held under the sample stream-without allowing the mouth of the bottle
to come in contact with the bailer and filled completely, and the cap securely
tightened. A1l sample Vabels will be checked for completeness, sample custody
forms completed and a description of the sampling event recorded in the field
notebook. - -

6.5.5 Sample Collection - Pumping Wells

At active pumping wells the sampling team will first determine that the wells
have actually been pumping during the period preceding sampling. This
information may be derived from inspecting flow recorders or from interviewing
knowledgeable persons regarding the wells (water department employees, well
owners, etc.). The information will be documented in the field notes of the
sampling team.
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Water level measurements will then be made, if practical. The normal operation
of the well will not be interrapted for the purpose of measuring water levels.
An electric tape will be used to measure water levels in pumping wells.
Sampling will proceed by filling the required containers with water from the
sampling tap as near to the well head as possible, and before any holding tanks
or treatment is encountered.

If it can not be determined that a well has been pumping at some time during
the 24 hour period preceding sampling, or if it is known the well was not
pumping, then the well shall be purged until field measurements of temperature,
pH, and specific conductance have stabilized after at least three well volumes
have been removed from the well. These measurements, water levels, and the
amount of water pumped will be recorded in the field notes.

6.6 Sample Preservation, Shipment and Storage

Packaging and shipment of samples shall be in accordance w1th SOP 7510
(Appendix A). The samples will be iced or refrigerated at 4°C from the time
of collection until extraction. PAH's are known to be light sensitive;
therefore, samples will be stored in amber bottles and kept away from
prolonged exposure to 1ight. All samples for gas chromatography mass
spectrometry (GC/MS) analysis will be extracted within five days of validated
time of sample receipt as per CLP SOW 2/88. The analysis will be completed
within 40 days following extraction. The holding time for total phenolics is
28 days from sample collection to analysis.

Samp]es will be protected from breakage and shipped in coolers at a temperature
of 49C or less. An overnight carrier will be selected to insure delivery at
the laboratory within 24-36 hours after collection.

Samples received at the laboratory will be checked for leakage and a notation
made regard1ng samp]e temperature at time of receipt. A1l samples should be
stored in an organic-free refrigerator at 49C.

6.7 Field Measurement Equipment

A1l field measurement equipment will be controlled to ensure that
measurements obtained are accurate and defensible. Table 6-6 summarizes the
parameters to be monitored, the instruments to be used for each measurement,
procedures including calibration and frequency, and quality control criteria
(also refer to Appendix A, SOP 7320, Calibration and Operation of Hydrolab
Water Quality Monitor).

In addition, these measurement devices will be issued through a formal
equipment tracking system and operated by trained personnel.



pH Meter
(Hydrolab)

Conductivity Meter

(Hydrolab)

-
NBS Thermometer

Water Level
Measurement

Device (Electric)

TABLE 6-6
FIELD MEASUREMENT EQUIPMENT QUALITY CONTROL

Routine Check

Control Limits

Calibration Method Frequency
Standardize in three or Calibration check-analyze After every
more standerd buffor standard buffer solution sample
solutions

Analyze duplicates After every
sample
Standardize using two Calibration check-analyze 1/10 samples

or more KCL sotutions standard KCL sotution

Analyze duplicates 1710 samples
Factory calibrated Not required Not required
Factory calibrated Not required Not required

[ ]
NBS - Mational Bureau of Standards

+0.1 pH units

40.1 pH units

+1% of range
being used

+1% of range
being used
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6.8 Duplicate Samples

Duplicate samples will be collected by alternately filling sample bottles from
the source being sampled. For six liter sample collection one bottle will be
filled for the sample, then one bottle for the duplicate, then a second bottle
for the sample and then a second bottle for the duplicate, etc. Duplicates
will be taken for each analysis type and each sample type, at a rate of one
duplicate sample being collected for each ten samples, with a minimum of one
duplicate for any sample batch. There are two sample types for this program:
GAC treatment system water and ground water.

For purposes of fulfilling the 10% duplicate requirement, all the sampling
points shown on Table 6-3 are the same sample type and have been chosen to
maximize the frequency of sample duplication from pumping wells and monitor
wells where experience indicates sampling is easiest, thereby insuring
consistency of results.
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8. CALIBRATION PROCEDURES

Calibration is required to ensure that field and laboratory analytical systems
are operating correctly and functioning at the proper sensitivity to meet
established detection limits. For this project, calibration is required for
field measurements of temperature, pH, and specific conductance. Appendix A
contains SOP 7320 that describes calibration procedures for field measurement
instruments. This project also requires calibration for the four laboratory
analyses (Low-Level, Non-Criteria, Extended, Phenolics). These four analyses
are defined in Section 9 of this QAPP.

The specific calibration requirements for each of these analyses are summarized
in the subsections below.

8.1 Low-Level (ppt) Analysis

The calibration requirements are described in detail in the Standard Operating
Procedure for ppt PAH analyses {Appendix B). The discussion below highlights
the key aspects of the calibration requirements.

Prior to use of the method for low level analysis of PAH, a five-point response
factor calibration curve must be established showing the linear range of the
analysis.

A midpoint calibration standard is analyzed at the start of each 12 hour
calibration sequence and the area of the primary characteristic ion is
tabulated against concentration for each compound. The response factor (RF)
for each compound listed in Table 8-1 is calculated.

These daily response factors for each compound must be compared to the initial
calibration curve. If the daily response factors are within +30 percent of
the corresponding calibration curve value the analysis may proceed. If, for
any analyte, the daily response factor is not within +30 percent of the
corresponding calibration curve value, the system is out of control and
corrective action must be performed. .

The quantitation mass ion, which represents the 100% abundance ion, is selected
for quantitation and for the daily response factor measurement. The second
ion, or confirmation ion, is used for confirmation of the identification. The
daily response factor for the quantitation mass ion is compared to the initial
calibration curve. During the analysis of the daily calibration standard the
percent abundance of the confirmation ion is obtained. This percent abundance
is used for identification purposes for samples analyzed during that day. The
percent abundance values shown in Table 8-1 are typical values. '
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TABLE 8-1 TARGET COMPOUNDS AND KEY IONS
FOR LOW LEVEL PAH ANALYSES

QUANTITATION CONFIRMATION ION

CAS NO. COMPOUND MASS ION (% ABUNDANCE)
271-89-6 2,3-Benzofuran 118 90 (52)
496-11-7 2,3-Dihydroindene 117 118 (57)

95-13-6 1H-Indene 116 115 (108)

91-20-3 Naphthalene 128 102 (7)

4565-32-6 Benzo(B)Thiophene 134 89 (8)

91-22-5 Quinoline* 129 102 (20)
120-72-9 1H-Indole 117 90 (31)

91-57-6 2-Methylnaphthalene 141 115 (31)

90-12-0 1-Methylnaphthalene 141 115 (28)

92-52-4 Biphenyl 154 153 (35)
208-96-8 Acenaphthylene 152 151 (17)

83-32-9 Acenaphthene 154 153 (93)
132-64-9 Dibenzofuran 168 139 (40)

86-73-7 Fluorene 166 165 (90)
132-65-0 Dibenzothiophene 184 139 (19)

85-01-8 Phenanthrene 178 176 (19)
120-12-7 Anthracene 178 176 (19)
260-94-6 Acridine 179 178 (26)

86-74-8 Carbazole 167 166 (28)
206-44-0 Fluoranthene 202 200 (17)
129-00-0 Pyrene 202 200 (18)

56-55-3 Benzo(A)Anthracene* 228 226 (22)
218-01-9 Chrysene* 228 - 226 (26)
205-99-2 Benzo(B)Fluoranthene* . 252 250 (22)
207-08-9 Benzo(K)Fluoranthene 252 250 (22)
192-97-2 Benzo{t)Pyrene 252 250 (35)

50-32-8 Benzo(A)Pyrene* 252 250 (26)
198-55-0 Perylene 252 250 (24)
193-39-5 Indeno (1,2,3-CD)Pyrene* 276 274 (25)

53-70-3 Dibenz(A,H)Anthracene* 278 279 (20)
191-24-2 Benzo(G,H,I)Perylene* 276 274 (25)
205-82-3 Benzo(J)Fluoranthene* 252 250 (22)

NOTE: The % abundance for the confirmation ion is a typical value.
Although these ratios will vary, the relative intensities of
confirmation ions must agree within plus or minus 20% between the
calibration standard for any given day and the samples run on that
day.

* Carcinogenic PAH as defined in Appendix A of the RAP.
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Mass tuning will be performed using the mass calibration compound FC43.
Tuning will be performed to maximize the sensitivity of the mass spectrometer
for the mass range of compounds being analyzed. In the FC43 spectra, the ion
abundance of masses 131 and 219 are adjusted to a ratio of 1:1. These two
ions are then maximized to be approximately 50 to 70% of the ion abundance of
the base mass 69. This procedure maximizes the sensitivity of the instrument
in the mass region of interest for the PAH analysis.

The requirements above will be employed for all compounds in Table 8-1 with
the exception of benzo(j)fluoranthene. Laboratory studies have shown that
Benzo(j)fluoranthene will coelute with either Benzo(b)fluoranthene or
Benzo(k)fluoranthene depending on the relative concentration of these two
compounds in solution. Benzo(j)fluoranthene cannot be consistantly separated
by this method. Therefore if present, it will be detected and reported as
Benzo(b) and/or Benzo(k)fluoranthene.

8.2 Non-Criteria Analysis

A11 Non-Criteria analyses will follow the calibration requirements described
in the Contract Laboratory Program Statement of Work for semivolatiles (CLP
SOW) dated 2/88. In summary, the SOW requires an initial verification that
the mass spectrometer is tuned properly using decafluorotriphenyl phosphine
(DFTPP). The SOW also requires an initial five-point calibration be performed
for all compounds and that this calibration be verified by the analysis of a
daily calibration standard.

The calibration requirements in the SOW are based on the determination of a
diverse list of semivolatile organics. Calibration is verified on a daily
basis by comparing the responses of a few select compounds, termed calibration
check compounds (CCC). Only one of these compounds (acenaphthene) is a target
PAH for this project. The response of another group of compounds, termed
system performance check compounds (SPCC) are used to verify the analytical
system is working properly. MNone of the SPCCs are target PAH for this project.
Finally, the target PAH for this project contain compounds not measured under
CLP protocols.

Accordingly, the procedures is the SOW for calibration have beern modified to
accommodate the differences in the monitoring 1ists. A calibration standard
containing a1) of the analytes shown in Tabie 8-1 is used for both initial and
continuing calibration in place of the CLP standard. The daily calibration is
verified by comparing the response of all 32 compounds (not just a select few)
to the response from the initial calibrations. The relative standard
deviation (RSD) for each compound must be less than 30% or the system is out
of control and corrective action must be performed.
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The control 1imit for the daily calibration is based on the accuracy and
precision objectives of this project and experience with this group of
analytes. The limits in the CLP SOW, which is slightly more stringent, is
based on a select group of compounds with extensive method performance data.

8.3 Extended Analysis

In addition to the compounds listed in Table 8-1, the compounds shown in Table
8-2 are required to be determined in the extended monitoring program. This
extended 1ist of compounds include phenols and other PAHs specified for this
project.

Analyses for the extended list of compounds will be performed on the
semivolatiles extract prepared as described in the CLP SOW.

t
Since most of the compounds on the extended monitoring 1ist are also target
;compounds'in the CLP protocol, the CLP calibration protocol will be followed.

The system is tuned with DFTPP and calibrated with the semivoiatile compounds
as specified in the CLP SOW. The compounds used to assess system performance
and to verify the continuing calibration (SPCCs and CCCs) are used to verify
that the system is in control. The control limits in the SOW are used. In
addition, a separate calibration standard containing the PAH in Table 8-2 is
used to establish response factors for these compounds.

‘The absolute and relative retention times, quantitation ions and:the internal
.standards to be used for quantitation for 7,12- d1methy1benz(a)anthracene and
3-methylcholanthrene are listed in Table 8- 3

‘8.4  Phenolics

A three-point calibration curve covering the linear range of the method will
.be andlyzed prior to the analysis of any samples and with a m1n1ma1 frequency
‘of once per 12 hours.
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TABLE 8-2
TARGET COMPOUNDS FOR EXTENDED ANALYSES

REPORTING LIMIT

CAS NO. A. OTHER CARCINOGENIC PAH ng/L
195-19-7 Benzo(c)phenanthrene/1 --
215-58-7 Dibenz(a, c)anthrac7ne 1.6
192-65-4 Dibenzo(a,e)pyrene/ --
189-64-0 Dibenzo(a,h)pyrene/l --
189-55-9 Dibenzo(a,i)pyrene/l --
57-97-6 7,12-Dimethylbenz(a)anthracene 2.8
56-49-5 3-Methylcholanthrene 3.5

/1 No analytical standards are available.

/2 Coelutes with dibenz(a,h)anthracene. If these isomers are detected,
they will be reported as a total value.

. B. ACIDIC COMPOUNDS LISTED REPORTING LIMIT
CAS NO. IN EPA METHOD 625 - : ug/L
108-95-2 : Phenol : 10
95-57-8 : 2-Chlorophenol 10
88-75-5 ; 2-Nitrophenol _ 10
105-67-9 . - 2,4-Dimethylphenol 10
120-83-2 . 2,4-DichYorophenc) 10
59-50-7 : 4-Chloro-3-methylphenol 10
88-06-2 R 2,4,6-Trichlorophenol 10
51-28-5 : 2,4-Dinitrophenol 50
100-02-7 j 4-Nitrophenol 50
534-52-1 1 4,6-Dinitro-2-methylphenol 50

87-86-5 _ Pentachloropheno] 50
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TABLE 8-3

RETENTION TIMES, QUANTITATION IONS AND INTERNAL
STANDARDS FOR EXTENDED PAH LIST

Absolute Relative Quantitation Internal

Compound Retention Time Retention Time Ions Standard

7,12-dimethylbenz(a) 30:51:00 0.890 minutes M/Z 256 DIZ-B(A)P1
anthracene minutes M/7 264

3-methylcholanthrene 32:48:50 1.085 minutes M/7 268 Dlz-B(A)Pl

minutes M/Z 264

1 Benzo(A)Pyrene
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9. ANALYTICAL PROCEDURES
9.1 Low-Level Analysis

As specified in the Consent Decree, four types of analyses are to be performed
as part of the RAP for this project. These four analyses are defined below,
and the details of the specific analytical procedures are presented in
subsequent subsections.

0 Low-Level: Refers to the determination of a specific 1ist of 21
polynuclear aromatic hydrocarbons using GC/MS with operation in the
selected ion monitoring (SIM) mode. The list of target PAH contains
carcinogenic and non-carcinogenic compounds and is shown in Table
8-1 of the QAPP. The 1ist includes 14 compounds which are not on
EPA’s priority pollutant, Appendix IX or Superfund target compound
list. The analytical methodology is based on well known principles
of GC/MS technology. Although there is no EPA method that embodies
this technique for this class of compounds, methods developed for
the measurement of polychlorinated dibenzodioxins (e.g., Methods 613
and 8280) are based on selected ion monitoring technology.

0 Non-Criteria: The Low-Level PAH method is designed to measure PAH
at the sub-ppb level. At higher concentrations, the compounds can
be measured under scanning GC/MS conditions. Since scanning GC/MS
provides more reliable qualitative data, this method, termed "Non-
Criteria PAH" is preferred for samples containing ppb concentrations
of PAH. The method is based on the Contract Laboratory Program
(CLP) protocol for semivolatile organics with the appropriate
modifications to address the differences in the monitoring lists.

0 Extended: Some samples are analyzed for the specific list of
compounds shown in Table 8-2 of the QAPP using scanning GC/MS. This
1list, termed "extended" analyses, includes additional PAH, specific
acid (phenolic) compounds and a provision for "identifying" unknown
compounds. Unknown compounds will be identified and reported from
the analysis of the acid fraction only. As in the Non-Criteria
analyses, analyses are performed using CLP protocols with the
appropriate modifications. '

] Phenolics: Refers to the determination of "total phenols" using a
colorimetric procedure.

A method has been developed for the analysis of selected target PAH and
heterocycle compounds at the part per trillion level (ppt, ng/L) in water. The
. analysis is carried out by isolation of the targeét analytes by liquid-liquid
extraction of the water sample with an organic solvent. Quantitation of the
‘isolated target analytes is performed by gas chromatography/mass spectrometry
(GC/MS) in the selected ion monitoring mode (SIM). The method is generally
applicable for the measurement of any PAH or related compound. For this
project, only those compounds listed in Table 8-1 will be determined.
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In summary, a measured volume of sample is extracted with methylene chloride.
Analysis of the concentrated extract is performed by gas chromatography/mass
spectrometry using the selected ion monitoring scanning mode under electron
impact ijonization conditions. Specific details of this methodology can be
found in Appendix B, Determination of Low-lLevel (Part Per Trillion) PAH and
Heterocycles in Water. This method is designed to analyze samples containing
up to 600 ppt of an individual PAH. With dilution of the sample extract, the
effective range of the method can be extended into the ppb range. However,
sampie dilutions may result in loss of information concerning recovery of
surrogates. For this reason, an optional sample preparation technique is
contained in the method. This optional technique can be used if historical
information indicates that the target compounds are present in concentrations
in excess of 600 ppt.

9.2 Non-Criteria Analysis

The selected target PAH and heterocycle compounds listed in Table 8-1 can be
determined by GC/MS in the scanning mode at the ppb and higher concentrations.
This analysis, termed Non-Criteria analysis, uses the methodology contained in
the Contract Laboratory Program Statement of Work for semivolatiles dated 2/88
(CLP SOW). The only deviations from this SOW are as follows:

1. The calibration is performed as set forth in Section 8 of this QAPP.
2. The internal QC checks are set forth in Section 11 of this QAPP.
3. Data are reported only for those compounds listed in Table 8-1.

9.3 Extended Analysis

The target compounds listed in Table 8-2 are measured using the methodology
contained in the Contract Laboratory Program Statement of Work (CLP SOW) for
semivolatile organic dated 2/88. The only deviations from this SOW are as
follows: :

I.  The calibration is performed as described in Section 8 of the QAPP.
2. The only target compound in the analytical reports are those listed
in Table 8-2.

9.4 Phenolics
Total phenolics will be determined by RMAL SOP No. 1112 which references

Methods 420.1 and 420.2 as published in the "Methods for Chemical Analysis for
Water and Waste, EPA 600/4-79-020" (refer to Appendix B).
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1. 'DATA REDUCTION, VALIDATION AND REPORTING
10.1 Data Reduction and Validation

A1l project data will be subjected to a three-tier process including review by
operations, by the data review groups for inorganics and GC/MS and the final
review by the Project Coordinator prior to its release. The review process
has been developed to minimize errors associated with sample processing,
sample analysis and data reporting and to ensure that information pertaining
to a given sample is well documented.

Appendix A contains Standard Operating Procedures (SOP’s) for laboratory data
review. Refer to SOP No. LP-RMA-0002 for information relative to review
policies and processes. In addition, the SOP’s for the analytical methods
contain the calculation techniques required to obtain reportable concentrations
from the raw data.

10.2 Turnargunc Time

In accordance with Section 3.2 of the RAP, RMAL has agreed to a 30 working day
turnaround. The City, however, makes no enforceable commitment under the RAP
except for a maximum of 5 days from validated time of sample receipt for
extraction of organics and 40 days following extraction for analysis of
organics. For non-organic analyses, the City makes no enforceable commitment
under the RAP except to meet the recommended maximum analytical holding times.

10.3 Reporting/Data Deliverables

RMAL shall prepare summary reports and data packages in a format that mimics
the format described in Exhibit B of Organic SOW 2/88 for the Contract
Laboratory Program. Specifically, fForm 1, SV-1 and SV-2 in Exhibit B of the
CLP SOW will be changed to inciude the PAH 1ist of parameters shown in Table
8-1 of the QAPP. Form II, SV-1 will show the surrogates for the PAH analysis.
Form III, SV-1 will show the spike compounds for the PAH analyses. Form VI,
SV-1 and SV-2 and Form VII, SV-1 and SV-2 will be altered to show just the
target parameters shown in Table 8-1 of the QAPP. Finally, Form VIII, SV-1
and SV-2 will be modified to show the internal standards for the PAH method.
In addition, in the Low-lLevel PAH analyses, compounds which are determined to
be present in the samples based on careful inspection of the data, but which
do not meet the secondary ion confirmation criteria will be flagged with an
asterisk (*). The reporting forms in Exhibit B will be modified to show the
target lists of parameters, surrogates and spiking compounds for the Low-lLevel
PAH.
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RMAL has determined the method detection limits for the part per trillion PAH
analysis of water samples, utilizing GC/MS selected ion monitoring, according
to the method described in Appendix B to Part 136 of the Friday, October 26,
1984 Federal Register, Vol. 49, No. 209 - Definition and Procedure for the
Determination of the Method Detection - Revision 11.1. Table 10-1 lists the
compounds, the observed concentrations of seven replicates spiked at 5 parts
per trillion, the standard deviations and the method detection limits. RMAL
has also determined the method detection 1imits for part per billion Phenolics
according to Method 420.2 as published in the "Methods for Chemical Analysis
for Water and Waste, EPA 600/4-79-020" (see Table 10-2).

These calculated method detection limits will be used in sample reporting as
follows:

0 Analytes detected at concentrations greater than or equal to the
calculated method detection limits will be reported with no
qualifiers.

) Analytes which are not detected will be reported as the calculated
detection limit followed by a "U" qualifier which is used in the EPA
Contract Lab Program (CLP) to indicate a non-detected compound.

0 Analytes that are detected at concentrations less than the
calculated method detection limits will be reported followed by a
"J" qualifier which is used in the EPA Contract Lab Program (CLP) to
indicate that a reported value is below the method detection limit.

" The various -items in the data package are listed below:

0 Sample Traffic Reports or Chain-of-Custody

o - Sample Data Summary Report Including:
Case narrative
Tabulated target compound results by fraction
Surrogate spike analysis results by fraction
Matrix spike/matrix spike duplicate results by fract1on
Blank data by fraction

0 Sample Data Package including:
Case narrative
Traffic reports
Raw data

- The City will present reports in a manner consistent with the requirements of
the RAP. In addition, data packages containing all elements listed above will .
be presented for the sample analyses completed, if so directed by the EPA.
The EPA shall be responsible for identifying the specific sample analyses for
which data packages will be provided.



Compound

2,3-8enzofuren
2,3-Dihydraindene

1H- Indene
Naphthalene
Benzo(B)thiophene
Quinol ine

14-Indole
2-Methylnaphthalene
" 1-Methytnaphthalene
Biphenyl

- Acenaphthylene: .-~ -

Acenaphthene
Dibenzbfuran

Fluorene
Dibenzothisphene
Phenerithrene
Anthracene

Acridine

Carbezola
Fluorsnthene

Pyrene’
Benzo(R)anthracene
Chrysene
Benzo(B)fluoranthrene
Benzo(K) fluoranthrene
Benzo(E)pyrene
Benzo(A)pyrene
Perylene

Indeno(1,2,3-CD)pyrene
Dibenz(A,H)anthracene **

Benzo(G, N, I )perylene

Sample _ Sample
#1 #2
19.4% 20.9*
4.3 4.2
4.4 4.2
20.5* 21.0*
3.6 3.5
4.7 4.0
3.7 4.5
5.4 5.0
4.5 4.2
17.9* 18.1*
3.9 3.6
4.2 3.7
4.3 3.9
6.4 4.0
4.0 3.5
4.7 3.9
4.5 1.8
4.1 4.3
4.5 3.2
4.5 3.8
4.3 . 3.7
4.6 3.6
4.3 3.3
4.6 3.4
4.1 3.2
4.9 3.8
4.5 3.2
4.6 3.6
4.5 3.4
4.2 3.5
3.8 3.0

Note: Amount spiked = 5 ng/L.
* Data for 2,3-Benzofuran, Naphthalene and Biphenyl were obtained from previous
Spike levels = 20 ng/L.

detection limit study.

** Compounds co-elute

Sample
3

18.0%
4.7
4.6

18.5*
3.9
4.1
5.6
5.3
4.6

16.4*
4.6
4.7
4.6
4.5
4.0
4.7
4.5
4.9
4.8
4.7
4.4
4.0
3.7
3.8
3.5
4.1
3.8
3.8
3.4
3.6
2.9

METHOD DE

Sample
| 4

19.5*
3.7
3.9

20.3*
3.4
3.7
3.2
5.1
3.8

18.4*
3.7
3.5
4.1
4.0
3.5
3.9
4.1
4.
3.5
3.9
3.9
3.6
3.3
3.6
3.2
3.3
3.2
3.5
2.9
3.1
2.6

TABLE 10-1

TECTION LIMIT REPORT

Sample
5]

20.3*
3.8
6.1

23.0%
3.3
3.3
3.2
4.8
3.7

18. 1%
3.5
3.5
3.7
4.0
3.2
3.6
3.6
3.8
3.9
3.6
3.4
3.3
2.9
2.8
3.2
3.5
2.9
3.3
3.0
3.3
2.9

Sample

#6

21.5*

4.9
4.7

23.5*

3.8
6.4
6.2
4.9
4.7

19.3*

4.4
4.1
4.6
4.6
3.9
4.2
4.1
2.4
34
4.4
4.2
5.3
5.1
4.9
4.9
4.9
4.8
5.3
4.5
4.6
4.9

Sample
#7

16.6*
4.7
4.6

17.6*
4.1
4.1
4.0
5.7
5.2

15.0*
4.5
4.1
4.2
4.8
4.2
4.5
4.6

2.3

3.8
4.7
4.7
5.3
5.3
5.0
4.8
4.4
4.5
5.1
4.2
4.1
4.7

Standard
Deviation

1.70*
0.46
0.30
2.15*
0.29
0.45
0.84
0.31
0.53
1.43*
0.46
0.43
0.34
0.33 .
0.36
0.43
0.38
0.98
0.64
0.45
0.45
0.83
0.94
0.83
0.76
0.64
0.76
0.82
0.69
0.54
0.94

Method
Detection
Limit (3e)

-

5.1*

1.6

0.9

6.5*

0.9

1.4

2.5

0.9

1.6

4.3

1.4

1.3

1.0

1.0

1.1

1.3

1.1

2.9

1.9

1.4

1.4

2.5

2.8

2.5

2.3

1.9

2.3

2.5

2.1

1.6

2.8
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TABLE 10-2
METHOD DETECTION LIMIT STUDY - TOTAL PHENOLICS

Samplie # Concentration Detected (mg/L)

0.0315
0.0340
0.0291
0.0315
0.0291
0.0291
0.0315

~NOh D AN

Calculated Standard Deviation = 0.0018

Calcuiated Method Oetection Limit = 0.00579 mg/L
' = 5.8 ug/L
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10.4 Reporting Requirements for Samples Exceeding Advisory Levels or Drinking
Water Criterion

For active drinking water wells, RMAL will notify the City of St. Louis Park by
telephone, within 24 hours of completing an analysis, whenever a sample
analysis is shown to exceed the following Advisory Levels or Drinking Water
Criterion:

Advisory Drinking Water
Parameter Level Criterion
Sum of Benzo(a)pyrene and 3.0 ng/L* 5.6 ng/L
Dibenz(a,h)anthracene*
Total Carcinogenic PAH + 15 ng/L** 28 ng/L**
Total Other PAH 175 ng/L 280 ng/L

*Or the detection Timit, whichever is largest.

**Different concentrations for additional carcinogenic PAH may be established
in accordance with the procedure specified in Part D.1 of the Consent Decree. .

+See Table 10-3.
10.5 Final Evidence Files

The final evidence (or data) files will be maintained for the period specified
in the RAP. Evidence files will consist of all data necessary to completely
reconstruct the analysis, and will consist of (at a minimum): all field
documents, logs, project reports, raw data, continuing calibration checks,
DFTPP tune, detection limits, chain of custody documentation, quality control
data for blanks and matrix spikes, results forms, and a file custodian. In
addition, the analytical report, which contains a brief discussion of the
method and a more detailed narrative of any analytical issues is included in
the package. The City will maintain these files in a secure, limited access
area under the custody of the Project Manager. RMAL maintains all GC/MS raw
data files on tapes or other magnetic media for an indefinite period. This
data will be available upon request.
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(a)

(b)

TABLE 10-3
CARCINOGENIC PAH(2)

benz(a)anthracene
benzo(b)fluoranthene
benzo(j)fluoranthene
benzo(ghi)perylg?e
benzo(a)pyrene

chrysene
dibenz(a,h)anthracene(b)
indeno(1,2,3-c,d)pyrene
quinoline

The total maximum levels of carcinogenic PAH established in the Consent
Decree-RAP are:

Advisory Level - 15 ng/l
Drinking Water Criterion - 28 ng/]

The total maximum levels of the sum of benzo(a)pyrene and debenz(a,h)
anthracene are:

Advisory Level - 3.0 ng/1 (or the lowest concentration
that can be quantified, whichever is
greater)

Drinking Water Criterion -.5.6 ng/]l
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11. INTERNAL QUALITY CONTROL

The internal quality control checks will include field blanks, method blanks,
surrogate spikes, duplicate analyses, monitoring of internal standard area,

and matrix spike analyses. Each quality control check has a specific level of -
performance which will be reevaluated in an ongoing basis and amended as
appropriate through mutual agreement of the EPA, MPCA, and City. The specific
details are presented below.

11.1 Low-Level and Non-Criteria PAH Analyses

Internal quality control checks for the Low-Level and Non-Criteria PAH
analyses will consist of method blanks analysis, surrogate compound analysis.
matrix spike analysis, analysis of dup11cate samp]es, and monitoring of
internal standard areas.

11.1.1 Method Blank Analysis

A method blank consists of deionized, distilled laboratory water carried
through the entire analytical scheme (extraction, concentration, and analysis).
The method blank volume must be approximately equal to the sample volumes being
processed.

Method blank analyses are performed at the rate of one per case*, each 14
calendar day period during which samples in a case are received, with every 20
samples of similar concentration and/or sample matrix, or whenever samples are
extracted by the same procedure, whichever is most frequent.

Different control 1imits have been established relative to method blanks for
the Low-Level and Non-Criteria analyses since the target compounds in Table
8-1 are present as "laboratory contaminants" in method blanks at the ppt
concentration level.

For the Low-Level analyses, an acceptable method blank analysis must not
contain any carcinogenic PAH in Table 8-1 at concentrations greater than or
equal to the Method Detection Limits (MDL) in Figure 10-1 or any non-
carcinogenic PAH at a concentration greater than 5 times the MDL. For the
Non-Criteria analyses, an acceptable method blank does not contain any PAH in
Table 8-1 above 10 micrograms per liter. If the method blanks do not meet
these criteria, the analytical system is out of control and the source of the
contamination must be investigated and corrective measures taken and
documented before further sample analysis proceeds.

- * A case is a group or a set of samples collected from a particular site over a
given per1od of time.
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11.1.2 Surrogate Compound Analysis

As detailed in the SOP (Appendix B), the laboratory will spike all samples and.
quality control samples with deuterated PAH surrogate compounds. The surrogate
compound will be spiked into the sample prior to extraction to measure
individual sample matrix effects associated with sample preparation and
analysis.

RMAL will take corrective action whenever the surrogate recovery is outside the
acceptance criteria shown below. The corrective action is described in Section
15 of this QAPP.

Acceptance Criteria %

Surrogate Low-level Non-Criteria
Naphthalene-d8 14-108 25-175
Fluorene-dl10 41-162 25-175
Chrysene-dl12 10-118 25-175

11.1.3 Matrix Spike/Matrix Spike Duplicate Analysis

Low-Level PAH matrix spike and matrix spike duplicate samples will be analyzed
as outlined in the RMAL SOP (Appendix B). Non-Criteria PAH matrix spike and
matrix spike duplicate samples will be analyzed pursuant to the criteria of
CLP SOW-2/88.

The laboratory will spike and analyze 5% matrix spike and matrix spike
duplicate samples. RMAL will spike seven representative compounds into water.
These compounds and the spiking levels are listed below:

' PPT : Non-Criteria
Naphthalene 20 ng/L 50 ug/L
Fluorene 20 ' 50
Chrysene 20 , 50
Indene 20 50
Quinoline 20 50
Benzo(e)pyrene 20 50
2-methyl naphthalene 20 ' 50

The matrix spike criteria for data validity are as follows:

0 The average of the percent recoveries for all compounds must
fall between 20 and 150 percent.

0 Only one compound can be below its required minimum percent
recovery. These minimum percent recovevies are:
1) 10% for chrysene
2) 20% for all other compounds.

Corrective action will be performed if these criteria are not achieved as
described in Section 15.
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11.1.4 Duplicates

Relative percent difference between duplicates will be calculated for each
detected compound per procedures outlined in Section 14.3. of this QAPP.

11.1.5 Internal Standard Areas

The area of the internal standard will be monitored on each analysis. The area
from the daily calibration standard will be used to set a daily acceptance
criteria. If the internal standard areas in samples changes by more than a
factor of two (-50% to + 100%) from the daily standard, corrective action must
be performed. Additionally, the retention times of internal standards must
agree to +/- 30 seconds of the daily standards.

11.2 Extended Analysis

The internal quality control checks for Extended Analyses will consist of
surrogate spikes, matrix spikes, matrix spike duplicates, method blanks, etc.
as described in the CLP SOW for semivolatile organics. The acceptance
criteria are as defined in the SOW.

11.3 Phenolics

The internal quality control checks for phenolics will mimic those for
inorganics in the CLP program and will include the analysis of a method blank,
a laboratory check standard, a matrix spike sample, a matrix spike duplicate,
and a duplicate sample. The specific details for each of these QC checks are
summarized below.

11.3.1  Blanks

A "Preparation Blank" is analyzed with each batch of 20 samples. This blank is
carried through the entire procedure, including the distillation step.
Additional blanks, termed "Initial Calibration Blank" (ICB) and "Continuing
Calibration Blank", (CCB) are also analyzed. These blanks are used only to
evaluate the determinative step and are not distilled. They are analyzed at a
frequency of one ICB per 20 samples and one CCB per 10 samples.

An acceptable blank must not contain phenolics above the nominal reporting
limit of 5 micrograms per liter. If any of the blanks contain phenolics above
5 micrograms per liter, the system is out of control and corrective action
must be performed.
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11.3.2 Laboratory Check Standard

The calibration is verified by the analysis of two different laboratory check
standards. An "Initial Calibration Verification" (ICV) check standard is
analyzed at a frequency of one per 20 samples. This check is carried through
the entire procedure, including the distillation step. The measured value from
this check standard must be between 75% and 125% of the true value.

A "Continuing Calibration Verification" (CCV) check standard is analyzed at a
frequency of one per 10 samples. This standard is used to verify the
determinative step only. The measured value must be between 85% and 115% of
the true value.

If the measured values from the check standards are not within control limits,
the system is out of control and corrective action must be performed.

11.3.3. Matrix Spikes/Matrix Spike Duplicates

As for the other tests, matrix spikes and matrix spike duplicates will be
performed at a frequency of 5%. The spike level is 50 micrograms per liter.
The recovery of the matrix spike must be between 75% and 125%. Corrective
action is performed if these criteria are not achieved.

11.3.4 Duplicates
Field duplicate analyses are performed at a frequency of 10%. Corrective

action is performed if the relative difference from the duplicate analysis is
greater than 70%.
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12. PERFORMANCE AND SYSTEM AUDITS

The ability of the Sampling Team to successfully monitor pumping wells and
monitor wells, and the ability of the laboratory to successfully analyze
groundwater samples will be confirmed by a series of audits conducted in
conjunction with the implementation of the groundwater monitoring program
established in the Consent Decree-RAP.

12.1 Field Audits

EPA Region 5 Central Regional Laboratory (CRL) and the Central D1str1ct Office
(CDO) are responsible for the external audits of field activities, including -
field sampling and measurements, for compliance of requirements specified for
this project. The Quality Assurance Manager and/or Field Team Leader of ENSR
will be responsible for internal audits to see if field sampling and
measurements are properly followed.

12.2 Laboratory Audits

RMAL participates in a variety of federal and state certification programs,
(including the EPA CLP), that subject the laboratory to stringent systems and
performance audits on a regular basis. A system audit is a review of
laboratory operations conducted to verify that the laboratory has the
necessary facilities, equipment, staff and procedures in place to generate
acceptable data. A performance audit verifies the ability of the laboratory
-to ‘correctly identify and quantitate compounds in blind check samp]es
submitted by the auditing agency. The purpose of these audits is to identify
those laboratories that are capable of gener.ting scientifically sound data.

12.2.1 External Audits

RMAL will be subjected to EPA performance and system audits for approval/
disapproval specific to the requirements of this program. The Laboratory
Scientific Support Section (LSSS) of EPA Region 5 Central Reg1ona1 Laboratory
(CRL) is responsible for the audits.

12.2.2  Internal Audits

In addition to external audits conducted by EPA Region 5 CRL, the City of St.
Louis Park and/or Northwest Regional Quality Assurance Manager of ENSR
(officed in Fort Collins, Colorado) will be responsible for at least biennial
auditing of the RMAL laboratory. Audit procedures will include both system
audits and performance audits as necessary to sat1sfy the City that RMAL is
capable of rendering satisfactory laboratory services under th1$ QAPP (see
Figure 12-1 for the City of St. Louis Park Audit Checklist).
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CITY OF ST. LOUIS PARK AUDIT CHECKLIST
Are refr1gerator/co]d storage area temperatures recorded daily and

are records properly ma1nta1ned7
Comment3°

YES NO

Are samp]e chain- of-custody forms completed properly?
Comments:

Are the temperatures of the -coolers being checked and recorded?
Comments:

Are vo]at11e samples stored separately?
Comments.

Is access to sample storage area restr1cted7
Comments:

Data Review : . = |

Are all calculations checked by the ana]yst for accuracy and
completeness?

Comments:

Are anomalies documented and reported?
Comments:"

What corrective actions are taken when the analytical results fail-
to meet QC criteria?
Comments:

Standard Pregarat1o

Are C]ass 5 weights used to check the balances?
Comments:

Are non-EPA and non-NBS neat materials oompared to EPA or NBS
whenever possible? : :
Comments:

Have expired standards and reagents been discarded?
Comments:

Inorganics
Is the conductivity of the Milli-Q water system checked daily and

recorded?
Comments:

Is Tinearity verified (correlation coefficient of at Teast 0.995)
before sample analysis? =~

Figure 12-1 City of St. Louis Park Audit Checklist
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If the CCV does not meet acceptance criteria, is the system
recalibrated and are all affected samples reanalyzed?
Comments:

_Onganic Extraction L
~ Are all reagents and so]vents screened for potent1a1 contamination?
Comments:

What is the source of reagent water?
Comments: _

Are spiking solutions and standards prepared from separate stocks?
Comments: .

Is g1assware cleaned appropr1ately7
- Comments:

Are the hood airflows checked and how often are they checked?
Comments:

~ GC/MS Lab

f

Are current SOP’s available for all personnel in the area?
Comments:

Is preventive maintenance performed on all instruments?
Comments:

Have MDL studies been performed on all methods? |
Comments:

-Are method blanks analyzed with every batch of samples?

Comments:

Are results of QC samples verified to determine.if QC criteria has
been met before sample analysis begins?

Comments:

Are QC resu]ts which are outs1de of acceptance 11m1ts checked for
error?

Comments:

Are corrective actions taken as necessary and documented and
samples reprepped/reanalyzed?
Comments:

Are logbooks reviewed periodically, as indicated by the signature/
date/comments of the reviewer?
Comments:
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13. PREVENTIVE MAINTENANCE

Since instrumental methods of analysis require properly maintained and
calibrated equipment, the operation and maintenance of modern analytical
instrumentation is of primary importance in the production of acceptable data.
In order to provide this data, RMAL subscribes to the following programs:

0 maintenance agreements/service contracts with instrument
manufacturers

0 laboratory preventive maintenance program

13.1 Service Contracts

Analytical equipment utilized by RMAL laboratory personnel for this project
are covered by maintenance agreements with the instrument manufacturers.
These manufacturers provide for both periodic "preventive" service calls as
well as the non-routine or emergency calls.

13.2 Instrument Logbooks

Individual instrument logbooks are maintained for each piece of equipment and
located near the instrument. General information contained in the logbooks
include:

(o} Inventory information:
equipment name, model number, serial number, manufacturer, date of
acquisition, or1g1na1 cost

0 Service tasks and intervals:
cleaning, calibration, operation based on the manufacturer’s
recommended schedule, and previous laboratory experience

0 Service record:
date of breakdown, date of return to service, downtime, problems,
repairs, cost of repairs, who performed the repairs, parts required,
etc.

0 calibration/performance checks

0 daily operational notes

Analysts are referred to manufacturers’ operating manuals for specific
procedures to be followed in the operation and/or maintenance of the
individual instruments.

Laboratory preventive maintenance includes any tasks that can be performed
in-house, i.e., systematic cleaning of component parts as recommended in the.
instrument manuail. If problems cannot be corrected by 1aboratory personnel,
the instrument service representative is contacted and a service call
requested to correct the problem.
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13.3 Field Equipment

A1l field equipment shall be inspected daily for damaged or missing pieces,
which will be replaced as needed. .

13.3.1 Thermometer

The field workers will handle the thermometer with care to preserve its
measurement integrity. After each use, the thermometer will be rinsed with de-
ionized or potable water, wiped dry, and returned to its protective case.

13.3.2 Water Level Measurement Tape

Before each use, the battery will be checked using the equipment’s element test
function, and replaced if necessary. The tape and probe will be wiped clean
and rinsed with de-ionized or potable water after each use.

13.3.3 Hydrolab

The hydrolab instrument shall be maintained in accordance with the
manufacturer’s requirements. In particular, the battery will be checked daily,
and replaced if necessary. The instrument shall be operated and stored at
temperatures above freezing, to avoid damaging the instrument. After each use,
the instrument will be rinsed with potable or de-ionized water, wiped dry and
returned to its storage container. The sonde unit must be covered with its
protective, water-filled cap.
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14. SPECIFIC PROCEDURES TO ASSESS DATA PRECISION, ACCURACY AND COMPLETENESS

A quality control program is a systematic process that controls the validity of
analytical results by measuring the accuracy and precision of each method and
matrix, developing expected control limits, using these limits to detect errors
or out-of-control events, and requiring corrective action techniques to
correct, prevent or minimize the recurrence of these events. The quality
assessment techniques described below consist of the techniques used to assure
that statistical control has been achieved.

The accuracy and precision of sample measurements are influenced by both
external and internal factors. External factors or errors are those associated
with field collection and sample transportation. Internal factors or errors
are those associated with laboratory analysis. External factors are defined
briefly in Section 14.1. Internal factors are defined in Section 14.2.

14.1 External Components

The results for quality control samples taken in the field represent the best
estimates of accuracy and precision for the samples, since these values
reflect the entire process from sample collection through sample analysis.
The frequency of these control samples is described in Sections 5 and 6.
Below is a brief description of the information provided by each of these
control samples:

0 Field blank - provides an estimate of bias based on contamination;
includes effects associated with sample preservat1on, shipping,
preparation, and analysis.

0 Field collected samples or dup1icate5'--independent samples collected
at the same point in space and time. These give the best measurement
of precision for sample collection through analysis.

14.2 Internal Components

The results of quality control samples created in the laboratory represent
estimates of analysis and precision for the preparation and analysis steps of
sample handling. This section describes the quality control-type information
provided by each of these analytical measurements. The frequency of each of
these measurements is discussed in Sections 5 and/or 11.

0 Surrogates - provide an estimate of bias based on recovery of similar
compounds, but not the compounds. analyzed, for each sample, '
preparation and analysis.
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Internal standard - an analyte that has the same characteristics as
the surrogate, but is added to the sample extract just prior to
analysis. It measures bias or change in instrument performance from
sample to sample, incorporating matrix effects associated with

the analysis process only.

Matrix spikes/Matrix spike duplicates - the matrix spike is added
prior to preparation and analysis. The analyte used is the same as
that being aralyzed and usually is added to a selected few samples
in a batch of analyses. It incorporates matrix effects associated
with the laboratory analysis.

Method blanks - provide an estimate of bias based on contamination.

14.3 Calculation Techniques

The quality assessment procedures described above require calculations of
relative percent difference {duplicate analyses) and percent recovery (matrix
and surrogate spikes}. The techniques for performing these calculations are
described below.

o]

Precision - is the degree to which the measurement is reproducible.
Precision is assessed by duplicate measurements by calculating the
Relative Percent Difference (RPD) between duplicate measurements.
The RPD is calculated as follows:
1Dy - Dyl
RPD = Rt S S x 100
' (Dy + Dy)/2

where: RPD = relative percent difference

first sample value

D

D, = second sample value (duplicate)
Accuracy - is a determination of how close the measurement is to the
true value.

The determination of the accuracy of a measurement requires a
knowledae of the true or accepted value for the signal being
measured. Accuracy may be calculated in terms of percent recovery as
follows: '

Percent Recovery = % x 100
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where:

X = the observed value of measurement
T = "true" value
Compieteness - is a measure of the amount of valid data obtained from

a measurement system compared with the amount that was expected to
be obtained under correct normal conditions.

To be considered complete, the data set must contain all QC check
analyses verifying precision and accuracy for the analytical
protocol. In addition, all data are reviewed in terms of stated
goals in order to determine if the data base is sufficient.

When possible, the percent completeness for each set of samp]es is
calculated as follows?

valid data obtained
Completeness = -----eo-ecmccmononnns x 100%

total data planned
Comparability - expresses the confidence with which one data set
can be compared to another data set measuring the same property.
Comparability is ensured through the use of established and
approved analytical methods, consistency in the basis of analysis
(wet weight, volume, etc.), and cons1stency in reporting units
(ppt, ppb, etc.).
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15. CORRECTIVE ACTION

Corrective actions are required whenever an out-of-control event or potential
out-of-control event is noted. The investigative action taken is somewhat
dependent on the analysis and the event.

Laboratory personnel are alerted that corrective actions may be necessary if:

0 QC data are outside the warning or acceptable windows for precision
and accuracy;

0 Bianks contain target analytes above acceptable levels;

0 Undesirable trends are detected in spike recoveries or RPD between
duplicates;

0 There are unusual changes in detection 1limits;

0 Deficiencies are detected by the QA department during internal or
external audits or from the results of performance evaluation
samples; or

0 Inquiries concerning data quality are received.

Corrective action procedures are often handled at the bench level by the
analyst, who reviews the preparation or extraction procedure for possible
errors, checks the instrument calibration, spike and calibration mixes,
instrument sensitivity, and so on. If the problem persists or cannot be
identified, the matter is referred to the laboratory supervisor, manager and/or
QA department for further investigation. Once resolved, full documentation of
the corrective action procedure is filed with the QA department.

Generally, out-of-control events or potential out-of-control events are noted
on an out-of-control! event form (see Figure 15-1). This form is part of the
data package and, thus, must be completed prior to data approval. If an out-
of-control event does occur during analysis, for instance, a surrogate recovery
falls out the expected range, the analyst must describe on this form: the
event, the investigative and corrective action taken, and the cause of the
event, and notify the Laboratory Quality Control Director. In some cases,
investigation of an out-of-control event will reveal no problems. In such
cases, oniy the event and the investigative action is recorded. If an out-of-
control event is discovered during data package review, the Laboratory Quality
Control Director notifies the supervisor for corrective action.
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QC Lot

Associated Samples

PROBLEM: (Briefly decribe problem)

RESULTS/CONCLUSIONS of the Investigation:

Analyst:
Supervisor:
Date:

CORRECTIVE ACTIONS (including follow-up)

Supervisor:
QA Approval:
Date:

Figure 15-1 Warning/Out-of-Control Form



QUALITY ASSURANCE PROJECT PLAN
Page: 69 of 74
Date: April 1990
Number: RAP 3.3.
Revision: 1

15.1 Low-Level and Extended PAH Analyses
15.1.1 Surrogates

As discussed in Section 11.1.2, corrective action will be performed whenever
the surrogate recovery is outside the following acceptance criteria:

Surrogate Acceptance Criteria %
Low-level Non-Criteria
Naphthalene-d8 14-108 25-175
Fluorene-dl10 41-162 25-175
Chrysene-dl2 - 10-118 25-175

The following corrective action will be taken when required as stated above:
a) Check calculations to assure there are no errors;

b) Check internal standard and surrogate solutions for degradation,
contamination, etc., and check instrument performance;

c¢) If the upper control limit is exceeded for only one surrogate, and
the instrument calibration, surrogate standard concentration, etc.
are in control, it can be concluded that an interference specific to
the surrogate was present that resulted in the high recovery and this
interference would not affect the quantitation of other target
compounds. (The presence of this type of interference can be
confirmed by evaluating the chromatographic peak shapes and ion
intensities of the surrogates.)

d) If the surrogate could not be measured because the sample required a
dilution, no corrective action is required. The recovery of the
surrogate is recorded as D with the note surrogate diluted out.

e) Reanalyze the sample or extract if the steps above fail to reveal a
problem. If reanalysis of the extracts yields surrogate spike
recoveries within the stated limits, then the reanalysis data will be
used. Both the original and reanalysis data will be reported.

15.1.2 Matrix Spikes/Matrix Spike Duplicates

The matrix spike criteria for data validity are as follows:

0 The average of the percent recoveries for all compounds must fall
between 20 and 150 percent.

0 Only ‘one compound can be below its required minimum percent recovery.



QUALITY ASSURANCE PROJECT PLAN
Page: 70 of 74
Date: April 1990
Number: RAP 3.3.
Revision: 1

If the matrix spike criteria are not met, the matrix spike analysis will be
repeated. If the subsequent matrix spike analysis meets the criteria, the
data will be considered valid. Both matrix spike and surrogate spike
recoveries will be used in assessing quality assurance/quality control for
RMAL’s analytical work.

15.1.3 Blanks

If non-carcinogenic PAH are detected in any Low-Level QC method blanks above
the MDL but less than 5 times the MDL the corrective action will consist of
flagging the data and investigating the source of the problem to implement a
corrective action for future work. If the concentration of carcinogenic PAH
in the method blank exceeds the MDL or the concentration of non-carcinogenic
PAH in the method blank exceeds five times the MDL, additional corrective
action, including but not limited to, reanalyses of the blank and reanalyses
of the samples may be required.

If target compounds are detected in Non-Criteria method blanks above 10
micrograms per liter, the corrective action will consist of flagging the data
and investigating the source of the problem to implement a corrective action for
future work.

The relative concentration of compounds in both the samples and the blank are
assessed as part of this corrective action. The results of these activities
are documented in the narrative.

15.2 Other Corrective Actions

These sections discuss corrective actions which will be taken in the event that
a sample or sample extract is lost or destroyed during shipment, storage or
analysis, or in performance and system audits.

15.2.1 Samples

In order to minimize the possibility of sample destruction during shipment, six
1-liter bottles will be taken for all Low-Level (ppt) samples. For all
samples, field blanks and matrix spikes and duplicates, subsequent extraction
and analysis will be conducted on four intact 1-liter bottles. A1l field the
sample set and the duplicate will be extracted and held. In the event that

the field blank is lost during analysis or invalidated, the duplicate field
blank will be analyzed and reported. Additional sample matrix will be

required for matrix spike analyses.

If less than four liters of a samplie remains after shipment and storage for
analysis, the Program Manager will be notified and another sample will be

. collected and shipped to the laboratory for analysis. The analysis report for
the sample batch containing the affected sample will clearly note in the
discussion section that a replacement sample was taken.
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15.2.2 Sample Extracts

If a sample extract is broken or lost during analysis, the Program Manager will
be notified and will be responsible for determining the need for replacing the
lost sample. The analysis report for the sample batch containing the affected
sample will clearly note in the discussion section the action taken.

15.2.3 Quality Control Samples

If a method blank, or matrix spike and its duplicate is lTost or broken during
analysis, a replacement QC sample will be sampled and analyzed. The analysis
report will clearly note that a replacement QC sample was analyzed.

If a field blank is lost or broken during shipment, storage, or analysis, its
duplicate will be analyzed. The analysis report for the sample batch
associated with the field blank will clearly note the occurrence in the .
discussion section.

15.2.4 Performance and System Audits

Each system audit is immediately followed by a debriefing, in which the auditor
discusses his findings with the laboratory representatives. The debriefing
serves a two-fold purpose. First, laboratory management is afforded an early
summary of findings, which allows them to begin formulating corrective
strategies, and second, the auditor has a chance to test preliminary
conclusions and to correct any misconceptions before drafting his report.

The systems audit report (which may or may not contain performance audit
findings) is first issued in draft to the Laboratory Quality Control Director.
The QC Director distributes the draft to the Laboratory Director and
appropriate supervisors to solicit comments and/or rebuttals. These responses
are forwarded, in writing, to the auditor. The auditor makes revisions to the
draft, on the basis of these responses, at his discretion. Any points of
disagreement between the QA department and the laboratory organization are
resolved through discussion before the final report is issued. Written
responses to the draft report are attached to the final report as an appendix.

Final audit reports are issued to project management and to corporate
management. Items requiring corrective action are documented on a Corrective
Action Request Form addressed to the Project Manager. One copy is retained by
QA upon issuance. The Project Manager receives the original and one copy. When
satisfactory progress has been achieved on each requested action, the Project
Manager or designee enters descriptions of actions and results on the form, then
retains the copy and returns the original to QA to close the loop.
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16. QUALITY ASSURANCE REPORTS TO MANAGEMENT

Executing and administering an effective QA program in a large and

complex laboratory system demands the skills of a highly qualified staff. The
organizational structure of Enseco’s Quality Assurance Group (Fig. 16-1)
provides a disciplined national management network which oversees and
regulates all laboratory QA functions.

Enseco’s Quality Assurance Group is headed by Kathleen A. Carlberg, Corporate
Vice President of Quality Assurance, who reports directly to the Enseco
Executive Committee and to the Chairman of the Board. As principal architect
of Enseco’s QA program, Ms. Carlberg has charted a rigid course to monitor and
control laboratory operations. This involves the intricate process of
developing QA manuals, QC protocols, training programs, Standard Operating
Procedures (SOP’s), uniform statistical data, interilaboratory and '
intralaboratory performance evaluation studies, and internal auditing
programs. Ms. Carlberg is responsible for the administration and
implementation of the QA program at all Enseco laboratories.

Laboratory QA activities are specifically designed to fulfill the requirements
of both the individual laboratory and Enseco. Directing these activities as
Division Director, Mark J. Bollinger, Ph.D. works closely with the laboratory
Quality Assurance Director, Gary Torf, who enforces and monitors the program.

Because a QA program undergoes its most stringent test at the laboratory
level, Laboratory QA Officers hold a cornerstone position in the
organizational structure. Enseco QA Officers are highly skilled analytical
scientists, knowledgeable in all aspects of laboratory operations. Their
responsibilities include diagnosing quality defects and resolving problems
with the analytical system; conducting performance evaluation studies,
in-house audits, and walk-throughs; performing statistical analyses of data;
auditing spike sample results; enforcing chain-of-custody procedures;
assisting in the development of QA manual, SOPs and QC protocols; conducting
QA training programs; and maintaining extensive records and archives of all
QA/QC data.

Laboratory QA Officers report to both the laboratory president and to

Ms. Carlberg. They also interface with one another in a peer evaluation and
auditing system that encourages assistance and feedback, problem analysis, and
collaboration on ways to improve laboratory performance.

In Eonjuné;ion with the Laboratory QA Department, laboratory vice presidents,
directors, and wmanagers are responsibie for a subset of QA activities, and
work closely with supervisors to evaluate daily laboratory functions.
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The reporting system is a valuable tool for measuring the overall effectiveness
of the QA program. It serves as an instrument for evaluating the program
design, identifying problems and trends, and planning for future needs.
Divisional QA Directors submit extensive monthly reports to the VP of QA and
the Divisional Director. These reports include:

0 The results of the monthly systems audit including any corrective
actions taken;

] Performance evaluation scores and commentaries;

0 Results of site visits and audits by regulatory agencies and clients;
0 Performance on major contracts, (including CLP);

0 Problems encountered and corrective actions taken;

0 Holding time violations; and

] Comments and recommendations.

In addition, on a weekly basis, a summary of the 5% QA audit of reported data
is sent to the Corporate QA Office.

The VP of QA submits weekly reports to the CEO and monthly report to the Enseco
Management Committee and each Divisional Director. These reports summarize the
information gathered through the laboratory reporting system and contain a
thorough review and evaluation of laboratory operations throughout Enseco.
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Monitoring Wells Revision: 1
(REFER TO QAPP SECTION 6.5.4.)

1.

0

" accordance with the project-specific sampling program and this SOP.

Applicability

This Standard Operating Procedure (SOP) is concerned with the
collection of valid and representative samples from ground-water
monitoring wells. The scope of this document is limited to field
operations and protocols applicable during ground-water sample
collection.

Responsibilities

The site coordinator or his delegate will have the responsibility to
oversee and ensure that all ground-water sampling is performed in

-

N
addition, the site coordinator must ensure that all field workers are
fully apprised of this SOP.. The field team is responsible for proper
sample handling as specified in SOP 7510, Handling and Storage of
Samples.

Supporting Materials

The list below identifies the types of equipment which may be used for
a range of ground water-sampling applications. From this list, a
project-specific equipment list will be selected based upon project
objectives, the depth to ground-water, purge volumes, analytical
parameters and well construction. The types of sampling equipment are
as follows: §

° Purging/Sample Collection

Bailers

Centrifugal Pump
Submersible Pump
Peristaltic Pump

e Sample Preparation/Field Measurement

pH Meter

Specific Conductance Meter
FPiltration Apparatus

Water-Level Measurement Equipment

Additional equipment to support sample collection and provide baseline
worker safety will be required to some extent for each sampling task.
The additional materials are separated into twé primary groups:
general equipment which is reusable for several samplings, and
materials which are expendable.
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] General

Project-specific sampling program
Deionized-water dispenser bottle
Methanol-dispenser bottle
Site-specific Health & Safety equipment (gloves, respirators,
goggles)

Field data sheets and/or log book
Preservation solutions

Sample containers

Buckets and intermediate containers
Coolers

First-Aid kit

° Expendable Materials

Bailer Cord

Respirator Cartridges
Gloves

Water Filters
Chemical-free paper towels
Plastic sheets

Equipment checklists have been developed to aid in field trip
organization and should be used in preparation for each trip.

4.0 Hater-Lével Measurement
4.1 1Introduction

Prior to obtaining a water-level measurement, cut a slit in one
side of the plastic sheet and slip it over and around the well,
creating a clean surface onto which the sampling equipment can be
positioned. This clean working area should be a minimum of eight
feet square. Care will be taken not to kick, transfer, drop, or |
in any way let soil or other materials fall onto this sheet unless:
it comes from inside the well. Do not place meters, tools, ‘
equipment, etc. on the sheet unless they have been cleaned first
with a clean rag.

After unlocking and/or opening a monitoring well, the first task
will be to obtain a water-level measurement. Water-level
measurements will be made using an electronic or mechanical
device. Electronic measurement devices will be used in all wells
wherein a clearly audible sound cannot be produced with a
mechanical device.
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4.2 Well Security

Unlock and/or open the monitoring well. Enter a description of
condition of the security system and protective casing on the
Ground-Water Sample Collection Record shown in Figure 1.

4.3 Measuring Point

Check for the measuring point for the well. The measuring point
location should be clearly marked on the outermost casing or
identified in previous sample collection records. If no measuring
point can be determined, a measuring point should be established.
Typically the top (highest point) of the protective or outermost
well casing will be used as the measuring point. The measuring
point location should be described on the Ground-Water Sample
Collection Record and should be the same point used for all
subsequent sampling efforts.

'4.6. Measurement

To obtain a water-level measurement lower a clean steel,

fiberglass tape into the monitoring well. Care must be taken to
assure that the water-level measurement device hangs freely in the
monitoring well and is not adhering to the wall of the well

casing. The water-level measuring tape will be lowered into the
well until the audible sound of the unit is detected or the light

on an electronic sounder illuminates. At this time the precise
measurement should be determined (to hundredth of a foot) by
repeatedly raising and lowering the tape to converge on the exact
measurement. The water-level measurement should be entered on the
Ground-Water Sample Collection Record. As well point of measurement
should be indicated; i.e., top of protective casing, top of pueriser,
ground level.

4.5 Decontamination

The measurement device shall be decontaminated immediately after
use with a methanol soaked towel. Generally only that pertion of
the tape which enters the water table should be cleaned. It is
important that the measuring tape is never placed directly on the
ground surface.

5.0 Purge-Volume Computatién
All monitoring wells t@ be purged prior to saﬁple.collectibn.

Depending upon the ease of purging, 3 to 10 volumes of ground water to
be determined by hydrogeologing prior to sampling present in a well
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6.0

0895J

shall be withdrawn prior to sample collection or one volume if well can
be purged dry. The volume of water present in each well shall be
computed based on the length of water column and well casing diameter.
The water volume shall be computed using Figure Z.

Well-Purging Methods

6.1

6.2

Introduction

Purging must. be performed for all ground-water monitoring wells
prior to sample collection in order to remove stagnant water froz
within the well casing and ensure that a representative sample is
obtained. The following sections explain the proper procedures
for purging and collecting water samples from monitoring wells.

Three general types of equipment are used for well purging:
bailers, surface pumps, or down-well submersible pumps.

In all cases pH and/or specific conductance will be monitored
during purging. Field parameter values will be entered on the
Ground-Water Sample Collection Record along with the corresponding
purge volume. '

Bailing

In many cases bailing is the most convenient method for well
purging. Bailers are constructed using a variety of materials;
generally, PVC stainless steel, and Teflon®. Care must be taken
to select a specific type of bailer that suits a study's
particular needs. Teflon® bailers are generally most "inert”

and are used most frequently. Keep in mind the diameter of each
monitoring well so that the correct size bailers are taken to the
site. It is preferable to use one bailer per well; however, field
decontamination is a relatively simple task if required.

Bailing presents two potential problems with well purging. First,
increased suspended solids may be present in samples as a result
of the turbulence caused by raising and lowering the bailer
through the water column. High solids concentrations may require
that total suspended solids (TDS) and the chemical character of
solids be evaluated during sample analyses. Second, bailing may
not be feasible for wells which require that greater than twenty
(20) gallons be removed during purging. Such bailing conditions
mandate that long periods be spent during purging and sample
collection or that centrifugal pumps be used. All ground-water
collected from monitoring wells for subsequent volatile organic
compound analyses shall be collected using bailars, regardless of
the purge method.
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6. Surface Pumping
Ground-water withdrawal using pumps located at the ground surface
is commonly performed with centrifugal or peristaltic pumps.
All applications of surface pumping will be governed by the depth
to the ground-water surface. Peristaltic and centrifugal pumps
are limited to conditions where ground water need only be raised
through approximately 20 feet of vertical distance. The lift
potential of a surface pumping system will depend upon the net
positive suction head of the pump and the friction losses
associated with the particular suction line, as well as the
relative percentage of suspended particulates.
Surface pumping can be used for many applications of well purging
and ground-water sample collection. In all cases, pumping cannot
be used for the collection of samples to be analyzed for volatile
organic compounds (VOCs).
6.3.1 Peristaltic Pump
Peristaltic pumps provide a low rate of flow typically in
the range of 0.02-0.2 gallons/min (75-750 ml/min). For
this reason, peristaltic pumps are not particularly
effective for well purging. Peristaltic pumps are suitable
for purging situations where disturbance of the water
column must be kept minimal for particularly sensitive
analyses. Peristaltic pumps are most often used in
N conjunction with field filtering of samples and therefore
"can be used to obtain water samples for direct filtration
at the wellhead. ’
6.3.2 Centrifugal Pump
Centrifugal pumps are designed to provide a high rate of
pumping, in the range of 10-40 gallons per minute {(gpm),
depending on pump capacity. Discharge rates can also be
regulated somewhat provided the pump has an adjustable
throttle. ; :
When centrifugal pumps are used, samples should be obtained
from the suction (influent) line during pumping by an
entrapment scheme as shown in Figure 3. Construction of
this sampling scheme is relatively simple and will not be
explained as part of this SOP. It is suggested that if
samples cannot be obtained before going through the pump,
that samples be obtained by using a bailer once pumping has -
ceased. Collecting samples from the pump discharge is not
recommanded. - '
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6.3.3 Submersible Pump

Submersible pumps provide an effective means for well
purging and in some cases sample collection. Submersible
pumps are particularly useful for situations where the
depth to water table is greater than twenty (20-30) feet
and the depth or diameter of the well requires that a large
purge volume be removed during purging.

ERT uses the Johnson-Keck pump model SP-81 which has a 1.7°%
inch diameter pump unit. The pump diameter restricts use
to monitoring wells which have inside diameters equal to or
greater than two (2) inches. As with other pump-type
purge/sample collection methods, submersible pumps will not
be used for the collection of samples for analyses of
volatile organic compounds. Submersible pumps should never
be used for well development as this will seriously damage
the pump.

7.0 Sample Collection Procedures

0895J

7.

1

Bailing

Obtain a clean/decontaminated bailer and a spool of polypropylene
rope or equivalent bailer cord. Using the rope at the end of the
spool tie a bowline knot or equivalent through the bailer loop.
Test the knot for security and the bailer itself to ensure that
all parts are intact prior to inserting the bailer into the well.

Remove the protective foil wrapping from the bailer, and lower the
bailer to the bottom of the monitoring well and cut the cord at a
proper length. Boiler rope should never touch the ground surface
at any time during the purge routine. .

Raise the bailer by grasping a section of cord using each hand
alternately in a "rocking” action. This method requires that the
samplers' hands be kept approximately.2-3 feet apart and that the
bailer rope is alternately looped onto or off each hand as the
bailer is raised and lowered.

Bailed ground water is poured from the bailer into a graduated
bucket to measure the purged water volume.

For slowly rechacg’~: wells, the bailer is generally lowered to
the bottom of the monitoring well and withdrawn slowly through the
entire water column. Rapidly recharging wells should be purged by
varying the level of bailer insertion to ensure that all stagnant
water is removed. The water column should be allowed to recover
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to 70-90% of its static volume prior to collecting a sample.
Water samples should be obtained from midpoint or lower within the
water column.
Samples collected by bailing will be poured directly into sample
containers from bailers which are full of fresh ground water.
During sample collection, bailers will not be allowed to contact
the sample containers.

7. Peristaltic Pump

0895J

Place a new suction and discharge line to the peristaltic pump.
Silicon tubing must be used through the pump head. A second type
of tubing may be attached to the silicon tubing to create the
suction and discharge lines. Such connection is advantageous for
the purpese of reducing tubing costs, but can only be done if
airtigh connections can be made. Tygon tubing will not be used
when performing well purging or collecting samples for organic
analysis. The suction line must be long enough to extend to the
static ground-water surface and reach further should drawdown
occur during pumping.

Measure the length of the suction line and lower it down the
monitoring well until the end is in the upper 2-5 inches of the
water column present in the well. Start the pump and direct the
discharge into a graduated bucket.

Measure the pumping rate in gallons per minute by recording the
time required to fill a selected volume of a bucket. Flow
measurement shall be performed three times to obtain an average
rate.

The pumping shall be monitored to assure continuous discharge. If
drawdown causes the discharge to stop, the suction line will be
lowered very slowly further down intc the well until pumping
restarts.

Measurements of pH and specific conductance will be made
periodically during well purging. All readings will be entered on
the Ground-Water Sample Collection Record.

Samples will be collected after the required purge volume has béen
withdrawn and the field parameters (pH and Specific Conductance)
have stabilized. :

When the sample battles are prepared, each shall bde filled
directly from the discharge line of the peristaltic pump. Care
will be taken to keep the pump discharge line from contacting the
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sample bottles. Ground-water samples requiring filtration prior
to placement in sample containers, will be placed in intermediate
containers for subsequent filtration or filtered directly using
the peristatic pump.

At each monitoring point when use of the peristaltic pump is
complete, all tubing including the suction line, pump head and
discharge line must be disposed of. In some cases where sampling
will be performed frequently at the same point, the peristaltic
pump tubing may be retained between each use in a clean zip-lock
plastic bag.

7. Centrifugal Pump

08957

7.3.1 Direct Connection Method (Note: This method requires that
the well casing be threaded at the top.)

Establish direct connection to the top of the monitoring
well if possible using pipe connections, extensions, and
elbows, with Teflon® tape wrapping on all threaded
connections. TIf the centrifugal pump will subsequently be
used for sample collection, a sample isolation chamber will
be placed in the suction line configuration as shown in
Figure 3.

Prime the pump by adding tap water to the pump housing
until the housing begins to overflow.

Start the pump and direct the discharge into a graduated
bucket or a bucket of known capacity (»2.5 gallons).

Start the pump and measure the pumping rate in gallons per
minute by recording the time required to fill the graduated
bucket. Flow measurement should be checked periodically to
determine if pumping rates are continuous, fluctuating, or
diminishing. If discharge stops, the pump will be
throttied back to determine if pumping will restart at a
lower rate. If pumping does not restart, the pump should
be shut off to allow the well to recharge.

Measurements of pH and specific conductance will be made
periodically during well purging. All readings will be
entered on the Ground-Water Sample Collection Record.
Samples will be collected after the required purge volume
has been withdrawn and the field parameters (pH and
Specific Conductance) have stabilized. Samples should be
collected from an in-line discharge valve or with a :
bailer. The pump should be properly decontaminated between
wealls.
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7.3.2 Down-Well Suction-Line Method
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Lower a new suction line into the well. The suction line
will have a total length great enough to extend to the
water table and account for a minimum of five (5) feet of
drawdown. Note should be made that drawdown may exceed the
depth where pumping will terminate as a result of a
limitation derived from suction-line conditions and the
lift potential of the pump. All connections shouid be =made
using Teflon® ferrules and Teflon® thread wrapping

tape. Run the pump as per Section 7.2.1.

At each monitoring well when use of a centrifugal pump is
complete, all suction line tubing shouid be disposed of
properly.

Submersible Pump

Prior to using a submersible pump, a check will be made of well
diameter and alignment. A 1.75 inch diameter decontaminated
cylindrical tube should be lowered to the bottom of each
monitoring well to determine if the alignment or plumbness of a
well is adequate to accommodate the submersible pump. All
observations will be entered in the Ground-Water Sample Collection
Record.

Slowly lower the submersible pump into the monitoring well taking
notice of any roughness or restrictions within the riser.

Count the graduations on the pump discharge line and stop lowering
when the stainless steel portion is below the uppermost section of
the static water column within monitoring well. Secure the

"discharge line and power cord to the well casing.

Connect the power cord to the power source (i.e., rechargeable
battery pack or auto battery monitor) and turn the pump on
(forward mode). When running, the pump can usually be heard by
listening near the well head.

Voltage and amperage meter readings on the pump discharge must e
checked continuously. The voltage reading will decline slowiy
during the course of a field day representing the use of power
from the battery. Amperage readings will vary depending upon the
depth to water table. Amperage readings greater than 10 amps
usually indicate a high solids content in the ground water which
may cause pump clogging and serious damage. If a steady increase
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in amperage is observed, the pump should be shut off, allowed to
stop, switched to the reverse mode, stopped again and then placed
in forward mode. 1If high amperage readings persist, the pump
should be withdrawn and checked using the large upright cylinder
and tap water. Ground-water conditions such as high solids may
vequire that an alternate purge/sample method be used.

Drawdown must also be monitored continuously by remaining near the

‘well at all times and listening to the pump. When drawdown

occurs, a metallie rotary sound will be heard as the pump intake
becomes exposed and ceases to discharge water, but continues to
run. The pump should be lowered immediately to continue pumping
water within the uppermost section of the static water column.
NOTE: The submersible pump cannot be allowed to run while not
pumping for more than five seconds or the pump motor will burn out.

If drawdown continues to the extent that the well is pumped dry,
the pump should be shut off and the well allowed to recharge.
This on/off cycle may need to be repeated several times in order
to purge the well properly.

Measurements of the pumping rate, pH, and specific conductance
should be made periodically during well purging. All readings and
respective purge volumes should be entered on the Ground-Water
Sample Collection Record.

while pumping is on-going and when sample bottles are prepared,
bottles will be filled directly from the discharge line of the
pump taking care not to touch sample bottles to the. discharge line.

At each monitoring well when use of the submersible pump is
complete, the pump, discharge line and power cord shall be
decontaminated according to the procedures contained in the SOP
for Decontamination. :

8.0 Sample Preparation

8.1 Introduction

08957

Prior to sample transport or shipment, ground-uatef samples may
require filtration and/or preservation dependent on the specific
type of analysis required. :

Specific preservation techniques are described in the EPA
document, Handbook for Sampling and Sample Preservation of Water
and Wastewater (EPA-600/4-82-029). The EPA mam:al and laboratory
manager should be consulted during the planning stage of the
project. Project-specific sampling plans shall be: assembled using
the approved procedures obtained from the EPA manual.
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8.2 Filtration

Ground-water samples collected for dissolved metals analyses will
be filtered prior to being placed in sample containers.
Ground-water filtration will be performed using a peristaltic pump
and a 0.45 micron, water filter. Typically the water filters are
142 mm in diameter and are usually placed in 142 mm polycarbonate
housings.

The filtration of ground-water samples shall be performed either
directly from the monitoring well or from intermediate sampile
containers such as decontaminated buckets. 1In either case, well
purging shall be performed first. Fresh ground water shall then
be filtered and discharged from the filtration apparatus directly
into sample containers. For most dissolved metal analyses, pH
adjustment of the sampie is also required and shall be performed
after filling the sampie bottles. This is generally accomplished
using laboratory supplied compounds such as sulfuric or nitric
acid and sodium hydroxide.

Documentation

A number of different documents must be completed and maintained as a
part of ground-water sampling effort. The documents provide a summary
of the sample-collection procedures and conditions, shipment method,
the analyses requested and the custody histery. The list of documents
ig:

Ground-water sample collection record
Sample labels i

Chain of custody forms and tape
Shipping receipts

Sample labels shall be completed at the time each sample is collected
and will include the information listed below. A sample label is shown'
in Figure 4.

Client or project name

Sample number

Designation (i.e., identification of sample point no.)
Analysis

Preservative (e.g., filtration, acidified pH<2 HNO,)
Sample-collection date

Sampler's name
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10.
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0

Figure 5 displays the chain of custody record used by ERT. The chain
of custody form is the record sample collection and transfer of
custody. Information such as the sample collection date and time of
collection, sample identification and origination, client or project
name shall be entered on each chain of custody record. 1In accordance
with 40 CFR 261.4(d) the following information must accompany all
ground water samples which are known to be non-hazardous and to which
U.S. Department of Transportation and U.S. Post Office regulations dc
not apply. Such information is:

o sample collector's name, mailing address and telephone
. number,
[ analytical laboratory's name, mailing address and telephone
number,
® quantity of each sample,
. date of shipment, and
[ description of sample.

The chain of custody forms provide a location for entry of the
above-listed informatioen.

References

EPA, Handbook for Sampling and Sample Preservation of Water and
Wastewater EPA-600/4-82-029, September 1982.

Geotrans, Inc. RCRA Permit Writer's Manual, Ground-Water Protection
prepared for U.S. EPA. Contract No. 68-01-6464, October 1983.

Code of Federal Regulations, Chapter 40 (Section 261.4(d).



STANDARD OPERATING PROCEDURE Page: 13 of 17
Date: 1st Qtr. 1986
Title: Ground-Water Sample Collection from Number: 7130
Monitoring Wells Revision: 1

Figure 1

ENR

GROL'ND WATER SAMPLE COLLECTION RECORD

Joo ko Date i

Location Time S

n

Weatner Congs

! WATER LEVEL DATA (from ToC) ToC Eievation ifrom LS}
a Total Well Length = TC) Known. Meas . Tape Corr \TC)

i
1
S Water Tapie Elev «++TCY Wett Dia 1
|
i

2 LenginotWeaterCoumn o a-0)

2. WELL PURGING DATA

a Purge Methoo

b Requirea Purge Voiume (& well volumes:

¢ Fisia Testng: Equipment Used

Volume Removed Te PH Spec Cona. Color

3 Sampie Collecuion Methoa

Container Type Praservation - Anstysis Reg

Commants

1995 12.84

0895J



£s680

Feet of Water in Well

1" Tio hva

1D

4"
ol .
6" _./J
/
1D
0 1 2 4 5 6 7 8 9 10

Gallons of Water in Well

{a) Graphical Explanation -

Fipgure 2 Purge Volume Computation

Volume/lLinear Fi. of Pipe

_Tl;ﬁ;i - Gal_” Liter

1,4 0.003 | 0010

/s 0006 | 0022

1 0041 0 154
2 0 1_63“ _0618
3 |o367 |39
+ |oess | 247
6 147 [ss6

{b) Volume Factors

STTI9M SuTa03TUOR

W03} UOT3D9TT0) ajdues Je@3jem-puncad

IUCTISTAY

1
0ET!L
9861 33D 3851
30

9131l

FANQ3D08d ORIILVEEdO QEVARVIS

:ajeq
:9%ed

: J9qumy

vl

L1



8403003

rs680

Breather Plug

Containment Valves

Pump

Discharge
T
Proteclive —»
Casing : ® [ Ground Surface
o ~d gt —— I

Monitoring — . . .
Waell . - Sample Collection Point
Standpipe

Fignre 3 Down Well Suction Line Contipuration

1
0123 ¥}
9861 "330 381

" sTTOM 3utaojTuolR

wWOJ3j UOTIPATI0) d7dwes Jajzem-punocad

TUOTISTAAY

(9TITL

TANAXO0Hd OKIIVEEJO QEVANVLS

:3equny
193eq
g1 :9%e4

{1 30



STANDARD OPERATING PROCEDURE Page: 16 of 17

Date: 1st Qtr. 1986
Title: Ground-Water Sample Collection from Number: 7130
Monitoring Wells Revision: 1

CLIENT

SAMPLE NO.
DESIGNATION
ANALYSIS
PRESERVATIVE
DATE BY

Figure 4 Sample Container Label
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Applicability

This Standard Operating Procedure (SOP) is concerned with procedures
associated with the packaging and shipment of samples. Two general
categories of samples exist: environmental samples consisting of air,
water and soil; and waste samples which include non-hazardous solid
wastes and hazardous wastes as defined by 40 CFR Part 261.

Responsibilities

It is the responsibility of the project manager to assure that the
proper packaging and shipping techniques are utilized for each
project. The site operations manager shall be responsible for the
enaclment and completion of the packaging and shipping requirements
outlined in the project specific sampling plan. The site operations
manager shall be responsible to research, identify and follow all
applicable U.S. Department of Transportation (DOT) regulations
regarding shipment of materials classified as waste.

General Method

The objective of sample packaging and shipping protocol is to identify
standard procedures which will minimize the potential for sample
spillage or leakage and maintain field sampling program compliance with
U.S. EPA and U.S. DOT regulations.

The extent and nature of sample containerization will be governed by
the Lype of sample, and the most reas-nrz-le projection of the sample’'s
hazardous nature and constituents. The EPA regulations (40 CFR Section
261.4(d)) specify that samples of solid waste, water, soil or air,
collected for the sole purpose of testing, are exempt from regulation
under Lhe Resource Conservation and Recovery Act (RCRA) when all of the
following conditions are applicable:

A. Samples are being transported to a laboratory for analysis;

B. Samples are being transported to the collector from the laboratory
after analysis;

c. Samples are being stored (1) by the collector prior to shipment
for analyses, (2) by the analytical laboratory prior to analyses,
(3) by the analytical laboratory after testing but prior to return
of sample to the collector or pending the conclusion of a court
case. :

Qualification for categories A and B above require that sample
collectors comply with U.S. DOT and U.S. Postal Service (USPS) .
regulations or comply with the following items if U.S. DOT and USPS
regulations are found:not to apply:
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The following information must accompany all samples and will be
entered on a sample specific basis on chain eof custody records:

sample collector's name, mailing address and telephone number,
analytical laboratory's name, mailing address and telephone number,
quanlily of sample,

dage of shipment,

description of sample, and

in addition, all samples must be packaged so that they do not leak,
spill or vaporize.

General Methods

4.1

4.3

4.7

Place plastic bubble wrap matting over the base and bottom cormers
of each cgoier or shipping container as needed to manifest each

sample.

Obtain a chain of custody record as shown in Figure 1 and enter
all the appropriate information as discussed in Section 3.0 of
this SOP. Chain of custody records will include complete
information for each sample. One or more chain of custody records
shall be completed for each cooler or shipping container as needed
to manifest each sample.

Wrap each sample bottle individually and place standing upright on
the base of the appropriate cooler, taking care to leave room for
some packing material and ice or equivalent. Rubber bands or tape
should be used to secure wrapping, completely around each sample
bottle.

Place additional bubble wrap and/or styrofoam pellet packing
material throughout the voids between sample containers within
each cooler.

Place ice or cold packs in heavy duty zip-lock type plastic bags,
close the bags, and distribute such packages over the top of the
samples.

Add additional budbble wrap/styrofoam pellets or other packing
materials to fill the balance of the cooler or container.

Obtain two pieces of chain of custody tape as shown in Figure 2
and enter Lhe custody tape numbers in the appropriate place on the
chain of custody form. Sign and date the chain of custody tape.
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4.8

4.12

4.13

4.14

To complete the chain of custody form enter the type of analysis
required for each sample, by container, under the "ANALYSES"
section. Under the specific analysis enter the quantity/volume of
sample collected for each corresponding analysis.

1f shipping the samples where travel by air or other public
transportation is to be undertaken, sign the chain of custody
record thereby relinquishing custody of the samples.
Relinquishing custody should only be performed when directly
transmitting custody to a receiving party or when transmitting to
a shipper for subsequent receipt by the analytical laboratory.
Shippers should not be asked to sign chain of custody records.

Remove Lhe last copy from the chain of custody record and retain
with other field notes. Place the original and remaining copies
in a zip-lock type plastic bag and place the bag on the top of the
contents within the cooler or shipping container.

Close the top or 1lid of the cooler or shipping container and with
another person rotate/shake the container to verify that the
contents are packed so that they do not move. Improve the
packaging if needed and reclose. '

When transporting samples by automobile to the laboratory, and
where periodic changes of ice are required, the cooler should only
be temporarily closed so that reopening is simple. 1In these
cases, chain of custody will be maintained by the. person
transporting the sample and chain of custody tape need not be
used. If the cooler is to be left unattended, then chain of
custody procedures should be enacted. :

Place the chain of custody tape at two different locations on the
cooler or container lid and overlap with transparent packaging
tape. For coolers with hinged covers, if the hinges are attached
with screws, chaxn of custody tape should also be used on the
hinge side.

Packaging tape should be placed entirely around the sample
shipment containers. A minimum of one to two full wraps of
packaging tape will be placed at at least two places on the
cooler. Shake the cooler again to verify that the sample
containers are well packed.

If shipment is required, transport the cooler to an overnight
express package terminal or arrange for pickup. Obtain copies of. ..
all shipment records as provided by the shipper.

If the samples are to travel as luggage, check with regular
baggage.
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4.15 Upon receipt of the samples, the analytical laboratory will open
the cooler or shipping container and will sign "recaived by
laboratory” on each chain of -custody form. The laboratory will
verify that the chain of custody tape has not been broken
previously and that the chain of custody tape number corresponds
with the number on the chain of custody record. The analytical
laboratory will then forward the back copy of the chain of custody
record to the sample collector to indicate that sample transmittal
is complete.

5.0 Documentation

As discussed in Section 4.0 the documentation for supporting the sample
packaging and shipping will consist of chain of custody records and
shipper's records. TIn addition a description of sample packaging
procedures will be written in the field log book. All documentation
will be retained in the project files following project completion.

" 0908
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PROCEDURES FOR GROUND WATER MONITORING:

Minnesota Pallution Control Agency Guidelines
April 1985

By

Gretchen V., Sabel
Pollution Control Specialist

Thomas P. Clark
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This procedures manual was developed in July 1983 as one of the elements of the
Minnesota Pollution Control Agency Ground Water Protection Strategy Work Plan,
and revised following a lengthy comment and field trial period.
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control. Laboratory precision and accuracy data should be submitted to the
Agency as a part of the quality assurance plan described in Section 9.

Error can be introduced at each stage of monitoring, including installation
of monitoring devices, sampling from monitoring points, and analysis. It is the
responsidility of all who are involved to keep this error to a minimum.
Providing accurate and meaningful data the first time is to everyone's benefit.

Monitoring is not an end in ftself. Rather it should be thought of as a tool
used to measure a site design's efficiency at controlling water pollution.
Continued monitoring is required after corrective measures have been taken to
verify that water quality improves over time.



SECTION 2
- MONITORING WELLS

Monitoring Well Construction

Construction of all water wells, including monitoring wells, is under the
jurisdiction of the Minnesota Department of Health (MDH). The wells must be
installed by either a licensed well driller or an engineer registered with the
MDH to install monitoring wells. All applicable construction standards included
in the Minnesota Water Well
Construction Code must be met.
The current standards are found
in 7 MCAR 8% 1,210-1.224,*
copies of which are availaple for T i
a fee by writing: T

Minnesota Department of
Administration

Documents Section scnel collag . r
117 University Avenue tl-/ :———/_u concrete aurtace seal

St. Paul, Minnesota 55155

The construction code is
currently being amended to
include separate specific
requirements for ground water
monitoring well construction. eighrinch bore hole —
Figure 1 shows a well which
meets current (March 1985)
construction requirements.

Ty

Details of monitoring well
construction will be four-inch PVC weil casing
determined by site-specific :
factors such as required depth
of monitoring wells, waste
types, and expected aquifer
yield. For that reason, a
detailed monitoring system
plan showing geologic
stratigraphy, well locations
(both horizontaily and ) S .
vertically) and well Figure 1. Monitoring Well Construction

construction details must be

gravel pack
slotted weil screen .

‘*Supject to recodification in 1985, the Minnesota Water Well Construction
Code will -be found in Minnesota Rules Chapter 4725 (1985).




supmitted to the Agency for approval prior to installation. Aporovai must also
pe obtained from the MOH before installation of weils which penetrate one or
more confining beds. See "Guidelines for Ground Water Monitoring System Design®
(MPCA, 1985) for a more detailed discussion of monitoring network design.

Some specific requirements follow.
Well lapelinag:

Each well should be permanently lapeled with its assigned monitoring point
jdentification. The lapel should be consistent with the identification used in
site plans and monitoring reports. One way to permanently lapel a well wouid :te
to inscripe the well identification numper and the date of instaliation in the
concrete slab surrounding the well collar while it is still wet. Alternateiy,
the information may be etchea or fainted directly on the well callar.

Well diameters:

Wells must ce constructed to facilitate sampling. Wells wnich are instailec
4ith water jevels below the suction limit (approximately 25-30 feet) and wnich
ire to0 narrow in diameter to allow for sampiing with 3 conventional submersicie
-ump are unaccentabie. Consideration snould ze given td the sampiing metncd tC
be useda when planning weil construction. For wells less than 2t feet deeo, 2
2-incn diameter is sufficient cecause the wells may pe sampled with a
seristaltic pump. Two-inch weils, 25-125 feet deep, may te sampied with 2
2-inch submersicle pump, but these units are costly. In some instances, it may
be more cost-2ffective to install 4-inch wells wnich can be sampied with less
expensive, higher capacity submersible pumps. Wells greater than 12t feet deer
should be at least 34 inches in diameter to aliow for sampling with conventionai
submersidle pumps. The Minnesota Water Well Construction Code requires a 2-inch
annulus surrounding the well casing.

Casing material:

Well casings must meet MDH requirements, which currently allow only the use of
PVC or ABS plastic, ferrous materials or stainless steel. A general rule of
thump is to choose threaded plastic pipe where metals and physical parameters
are to be tested, ferrous pipe where organics alone are to be tested, and
stainless steel where all types of parameters are to be tested. Since the
casing material can cause interferences with some tests, it may be advisable to
install 4-inch wells so that higher capacity pumps can be used to reduce casing
influences on the sampled water quality. When PVC casing is installed, schedule
80 should be used to meet MDH strength requirements.

All materials used in well construction should be as clean as possidle
before installation. Washing with tap water is acceptadble for general
applications. More rigorous procedures, such as steam cleaning or hexane and
distilled water rinses, are necessary when monitoring for very low levels of
some contaminants. Care should pe taken when using plastic pipe that
solvent-welding compounds are rot used. ard *that inv cleaming fluids used are
rinsed off with distilled water prizr to installation. At least one screen and



casing manufacturer offers a cleanlng service, providing the parts hermet1ca]1y
sealed in plastic pags for transport to the drill site.

Well screens and filter packs:

well screen slots should be sized as large as possiple to allow proper
development, while preventing sediment from entering the well. Slot size should
pe pased on grain-size distrioution and hydrologic characteristics of the
aquifer being monitored. Filter packs of washed sand or gravel are often
necessary to produce sediment-free water for testing. Filter pack materials and
grout should not be poured in from the surface. The Agency recommends these
materials be placed from the bottom of the pborehole using tremie pipes.
Centering guides should be used on the screen and casing so the filter packs and
grout can be placed uniformly around the well.

Grouting:

The annulus around the casing shouid te sealed with neat cement grout to
srevent the flow of contaminated water along the casing. The use of bentonite
is discouraged because its composition can vary widely, depending upon its
source, which may subseauently affect the water quality analyses from that
well. A small amount of tentonite (2%) may pe added to the cement, however, <2
Mnimize shrinkaage.

dell deveiopment:

Monitoring wells must be capable of producing nearly sediment-free water to
provide meaningful analytical results. Thorough well development is therefore
essential. The ccmbined use of a jetting tool with air-1ift pumping is a
particularly effective development method. Mechanical surging as with a surge
block or large bailer can also be used, but is less effective. Over-pumping is
not recommended, as it may cause bridging of sand particles in the sand pack or
formation.

Recent work suggests that wells in tight formations may be more effectively
developed if the standing water is gently removed as it recharges the well,
rather than agitating the walls of the annulus with the more aggressive
development techniques. This benign development technique may take a longer
period of time to successfully accomplish, but once compiete can improve the
yield of a well which otherwise would only provide marginal yield for sampling.

Well instailation in areas of known or suspected contamination:

When working in areas of known or suspected contamination, or in any areas
which may be affected by pollution sources, extreme care must be taken to avoid
spreading contamination during the drilling operation. Orill stems and all
down-hole equipment should be thoroughly steam-cleaned and, in some instances,
hexane-rinsed to avoid spreading contaminants to uncontaminated areas of the’
site. Native soil shouid not be used as backfill. Clean sand should be brought
in instead. Wells which penetrate a conf1n1ng bed are required by MDH to be
constructed with douvie casings.



Aell grilling methods:

wells may be drilled by a number of methods, a good discussion of which is
given in "Manual of Ground-Water Sampiing Procedures™ (Scalf, 1981). The use of
drilling fluids and muds is discouragea because of possible anaayt1ca1
interferences and well screen clogging.

well drilling and construction logs:

High-quality drilling and laboratory identification logs must be submitted
for each well cr piezometer. These Togs should include at least the following
information: :

1. Zetajled soil or rocx descriotion ang classification, measurea soil and rock
-roperties, sampie collection lccations ana types of collection methcas, 2na
eievations of upper 2na lower contacts. <Classification snculd be done v 2
guaiified ceoiogist or soils specialist. If the methods orf driiling zna
sampiing co not cermit the soil charactaristics ana contac: elevaticns s :ce
cescribed accurateiy ana in detail, ceopnysical loas shouid be provideo

»oints, date of ccmpieticon, ana name,

7. Lz2caticn referenced %0 known contreol
erscn or comeany -espensidle feor

acdress ind teleonone numper o7 o
cnstructicn of the weil.

2. Ceptnh ¢t weil; construction materials uti1ized, inciuding well casing <vpe
and size, screen opening size; size fraction of screen packing material used
for casing and c¢rout; methods used to drill the hole, place the sealed
intervais, and deveiop the well; elevations of the lana surtace, top of
casing, and measured water levels; elevations of the top and bottom of the
screen, casing, and each type of backfill or seal; intervals of screen
packing material; grouted intervals; and geophvs1ca1 logs, if any.

Stabilization and Recovery Rate Tests

Once a well is installed and developed, a pumping test of two to three hour
duration may be conducted to obtain information on the well's yield potential
and relative transmissivity (a measure of the rate at which water can be
transmitted) of the aquifer. Recent research by the I11inois State Water Survey
(Barcelona, 1983) recommends the short pumping test as a data-gathering method
for determining "the frequency at which samples will be collected and the rate
and period of time each well should be pumped prior to collecting the sampie."
Figure 2, from that reference, graphically shows the effect that aquifer
transmissivity has on the amount of pumping needed to obtain a sample containing
water derived mostly from the aquifer rather than water from storage within the
casing and annular space. A more detailed discussion of this concept is given
in Gibb, 1981.

While these pumping tests are not currently being required by the Agency on
a routine basis, a stab111zataon test (or, alternately, a recovery rate test) is
required for &7 o o7 'c f21-wing doyeicpment fn ~2tarmine the amount of
pumping needed prior to sample collection. To conduct a stabilization test,
~ pump the well to waste at a rate that yields a constant stream of water without .



dewatering the well. This rate ).
should be equivalent to the 100 | 6200 m- ‘dav

rate at which the well will be
pumped during sampling. If the
well has slow recharge and goes
dry with pumping, a recovery
rate test should be performed
instead. The pump should be
set in the upper portion of the
water column so that all water -
standing in the well is drawn

[0
o

€60 —

out and no stagnant water
remains above the opump.

Figure 2. Relationship of

PERCENT AQUIFER WATER

Q = 500 mL min
DIAMETER = 5.08 cm

Aquifer Transmissivity

and Required Well Evacuation

0 5 10 15 20 235

(From Barcelona, 1982)
TIME, minutes

Specific conductance, pH, and temperature should be measured in the field at
intervals of one well volume until three successive readings yield equivaient
values within the following ranges for each of these parameters:

Specific conductance (temperature-corrected): + 10 umhos/cm
pH: + 0.1 pH unit -
Temperature: + 0.5 °C

Once stabilized, samples should be collected without delay. In past ver-
sions of this manual, the measurements were to be taken at five minute inter-
vals. Recent Agency experiences with monitoring wells have led to this change
in instructions in an effort to avoid over-pumping the sampling wells. A
closed, flow-through chamber is helpful for taking the measurements. The device
shown in Figure 3 was fabricated by Dale Thompson of the MPCA for sampling at
monitoring wells. For additional references on the stabilization.test see U.S.
Geological Survey, 1§7€; Gibb, 1981; and MPCA, 1983. '

OUTLET
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> =2 \

Figure 3. Flow-Through

Stabpilization Champer




The results of the initial stapilization test should be recorded as
suggested in Figure 4 and submitted to the Agency along with the well log and
well construction details. If sampling methods change, the stabilization test

should be repeated using the new equipment. _ '

In some cases, it may be necessary to install wells in fairly tight (low
transmissivity) formations which do not have sufficient yields to allow a stabi-
lization test. For such wells, it is permissible to substitute a recovery rate
test for the stapilization test. A recovery rate test is performed by taking
initial measurements at the well of water elevation, pH, temperature and
conductance; fully and as quickly as possible evacuating the well; measuring the
water level as it recharges over time; and taking final measurements of water
elevation, pH, temperature and conductance.

Figure 5 below provides a handy conversion for determining the volume
of water in a well for various casing diameters.

Samples are collected as the well refills, not to exceed two hours after
evacuation. For more information on interpreting results from a recovery rate
test, see the section in Freeze, 1979 on the interpretation of slug test data.
A suggested format for reporting the results is given in Figure 6.

)

2 _ Figure 5. Water in Storage
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STAZILIZATION TEST Date

Well nuacar

Pumping rata (gallons/minute)

Typa 0T pump

Watar level tercre pumping (nearest Q.01 rt. teiow TtSB o7 casing)
Approximat2 weil locaticn :

Caiculatad voiume oF water 1n casing

Weather conditicns
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Time {units) | (umnos/c) 7 n.01 (measurez in
P f£.) gailons)

| I l l

I

(Y]




!

| WELL NO.

GROUND WATER SAMPLE COLLECTION RECORD

Project No. Date Time: Start am/pm
Project Name Finish am/pm
Location — - _ _

Weather Conds.: ..___ Collector

1. WATER LEVEL DATA: (measured from To()

a Total Well Length __ _ - _ WellCasing Type _ _ ... __ H
o  Water Tabie Depth __ Casing Diameter ___ .
c Length of Water Column _ (a-b) }
¢ Caiculatea Purgeabie Volume ____
2. WELWU PURGEABLE DATA . e
a Purge Method __. _______
b. Required Purge Volume (@ well volumes)
¢ Field Testing: Equipment Used
Volume Removed Te PH Spec. Cond. Color Other
3. SAMPLE COLLECTION: Method .. ___ ____ . . -
" Container Type Preservation Analysis Req
Comments [




Figure §

Site

RECOVERY RATE TEST Date

Well numoer

Water level before evacuation (nearest 0.1 ft. below top of casing)
Approximate well location

Weather conditions

Initial: pH (units) Recharged: pH (units)
Conductance {umnos/cm*) Conductance (umhos/cm*)
Temperature (°C) Temperature (°C)
Water Level volume
Time From Evacuation (nr. 0.1 ft.) Calculated Recharge Rate (Ttime
—————.J 3

The test is finished when the water level has recovered to its pre-evacuation
level,

*Conductance should be temperature-corrected to 25°C.
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Monitoring Well Maintenance

A damaged or improperly constructed monitoring well can provide a conduit—
for contaminants to enter the ground water. In addition, monitoring data is
most meaningful when it comes from repeated testing of the same well by the same
methods under the same conditions. Therefore it is important that wells be
maintained in good condition. Wells which are allowed to deteriorate and no
longer provide suitable samples must be replaced.

Surface seals must be intact to prevent surface water entering the borehole.
Obstructions in the well should be removed. Any well which cannot be sampled
must be abandoned in accordance with the Minnesota Water Well Construction Code.
If a well is lost, such as those accidentally buried by landfill equipment,
excavations must be made to locate the well, so that it can be reconstructed or
abandoned. Locking caps are necessary to prevent vandalism. Wells in
vulneranle locations should be inspected weekly for damage.

Sampie Collection from Monitorinc Wells

Samples must be carefully and precisely collected. To assure that samples
are taken correctly, appropriately trained laboratory personnel or consultants
should collect the samples.

There is a wide selection of methods for collecting water samples from
monitoring wells., Each method has advantages and disadvantages. The choice of
method should pe based upon well construction, the amount of water to be removed
and the parameters of interest. Following is a discussion of several methods.

11



Squeeze or Bladder Pumps:

The major components of -
these systems include a
collapsible bladder inside a
long, rigid housing, a
compressed gas supply and
appropriate control valves.
Water enters the bladder
through the foot valve when
the pump is submerged. Gas
pressure is applied to the
annular space between the
rigid housing and the
memprane, forcing the water
up. The top check valve keeps
the sample in the discharge
line when the pressure is
released, and more water
enters the bladder through the
foot valve.

144" AIRLINE ~

‘i;__.—CHECK‘MALVE

V" PVC PIPE

| FLEXIBLE
DIAPHRAM

¥ 4

'r.----'

Figure 7.  Squeeze or Bladder Pump o ' .ot CHECK VALVE

Advantages:

-wide range of pumping rates

-may be constructed of materials inert to the parameters of interest
-no gas-water contact; no out-gassing, stripping or loss of volatiles
-can be used well diameters as small as one inch

-portanle, or may be used as a dedicated installation

-can be used to sample as deep as 200 feet

Disadvantages:

-large gas volumes and long cycles needed for deep operation
-pumping rate not as great as with submersible or suction pumps
-control unit is relatively expensive

Usage Recommendations:

-acceptable to use in most sampling applications

-pump should be set-above the screen for evacuation and sampling

-attention must pe given to adequate cleaning vefore each use to
avoid cross-contamination of wells

12



RETAINING

Bailers: 0 PIN
Bailers can range in ' . BALL
construction from a simple CHECK

length of capped pipe on a
rope to Teflon devices with a
dual check-valve system used _ SAMPLE
for sampling at discrete CHAMBER -
points in the water column. _

Wells are sampled by lowering
the pailer to a given point in q
the water column and raising ——
it, filled, to the surface.

—

Figure 8. Timco
Variable-Capacity

Discrete Point Sampler

RETAINING
O T PIN

| BALL
CHECK

Advantages:

-few, if any, mechanical difficulties encountered in use
-very portable; economical to build from easily obtainadble parts
-construction materials can be chosen for compatibility with

the parameters of interest
-can be built to fit small diameter wells
-low surface-to-volume ratio reduces loss of volatile components
-can be easily laboratory cleaned and taken into the field sealed to keep
clean

Disadvantages:

-requires much manual labor if used for well evacuation

-difficult to fill sample bottles without aeration of samples unless
the bailer is equipped with a bottom emptying device

-the large amount of handling of the bailer needed in sampling can
lead to increased risk of samplie contamination

Usage Recommendations: (from Gibp, 1981)

~-the pailer should be constructed of a noncontaminating material (such as
stainless steel or Teflon)

-3 pass-through type valve should be used to minimize
disturbance as the bailer is lowered through the water column

-the bailer should be lowered to the same depth (the top of the well screen)
every time to create the same.effect as pumping with a peristatic pump

-bailing should be timed to approach a constant pumping rate and
shouid continue until the appropriate well volumes are removed prior
to collecting the sample '

-the rope used to operate the bailer should ve of a nylon, polyester, or
Teflon-coated material and should be held off the ground during the pailing
process

-the bailer and down-hole rope should be thoroughly cleaned (at least rinsed
with distilled water) before use in each well

13



Submersibple Pumps:

A submersible pump consists of
a stack of impellers, driven \
by a special motor designed

for use under water. This type
of pump is appropriately used
in wells with large volumes of
“water, wells with large water
columns and deep wells.
Submersinles can be used as
portaple pumps or permanently _ l
installed.

Figure 9. Johnson-Keck 2" Supmersisle Pump  j—i s Sy
o

Advantaces:

-high pumping rates allow rapid evacuation and facilitate sampling

-can be used effectively at any depth applicanle in Minnesota

-do not need to be primed

-permanently installed units eliminate risks of cross-contamination
in sampling

Disadvantages:

-"portable” units require use of a truck or four-wheel drive vehicle
to transport the pump and generator to the sampling site (not true for
2" submersibles)

-agitation of the sample may lead to the loss of volatile components
(not true for pumps using a non-agir-contact 1ift system)

-commoniy :availapie pumps require at least four-inch diameter wells;
pumps for two-inch wells available from only a few suppliers at present

-sample contact with pumping mechanism may affect water quality

Usage Recommendations: i

-care should be taken when using portable systems to ensure ‘that all parts
that contact the sample are cleaned before sampling each well

-the pump should be set above the well screen for evacuation and sampling
-permanent instailation should not »e made in areas where water I
contaminants will corrode the pump

14



Suction Lift Pumps:

Suction 1ift pumps are appropriately used where the water to be sampled is less
than 25 feet deep and volatile components are not a concern. Types of
suction-1ift pumps include powered perstaltic and centrifugal pumps as well as
hand-operated diaphragm and pitcher pumps.

‘1537:E:E:.3’i.ullllll.
a 7
Figure 10. Masterflex
Y
peristaltic Pump N
ale
\ \-.@
o —. J/}
4B
e A )

Advantages:

-many types made for field use
-portable ;

-relatively inexpensive

-expedites sampling of small-diameter wells

-fairly high pumping rates (all but peristaltics) _ -

-sample contacts only tubing, not pumping mechanism (peristaltic only)

Disadvantages:

-cannot be used below the suction limit (20-30 feet of head)

-suction and agitation may cause loss of dissolved gases

-sample contacts pumping.mechanism, which may cause changes in the
parameters of interest {all types but peristaltics) .

Usage Recommendations:

-pump suction line shou1d be set above the well screen for evacuation and
sampling
-peristaltic pumps should not be used when low (ppb) levels are to be
determined
-do not use where loss of gases and volatile components will: affect
the parameters of interest :
-new, cleaned tudbing should be used for each sample

15



Air-Lift and Nitrogen-Lift
Samplers: B
These samplers operate by _~ Discharge
applying air pressure to a

well or a sampling chambper to

force a8 water sample out the Pressure gouge
discharge tube. This sampling
technique is capapble of
withdrawing water from depths
of at least 190 feet (Trescott
and Pinder, 1970).

/ Needle vaive

Quick Gir hoss
- coupler

- LQncrete

) 3/8" non-coliapsing tuding
Figure :1. Air-Lift Sampler

1 178" or 1 172" plastic

Advantages:

-can be permanently installed, or used as a portable sampling device
-can be manufactured using easily obtainable parts

Disadvantages:

-repressurization releases dissolved CO» from solution, raising the pH,
precipitating certain components and volat111z1ng others

Usége Recommendations:

-due to water chemistry changes caused using this sampling method,

it is not generally recommended; those devices designed to prevent the air
or nitrogen from escaping into the water in the well may be used for
evacuation, with samples peing taken afterward with a bailer .
-when ysed as a portanle device, care should pe taken that all; parts

are clean prior to insertion into the well

16



SECTION 3
UNSATURATED ZONE MONITORING ' _

Monitoring in the unsaturated zone may be pursued by either detection of
seepage or by determination of the quality of the water seeping through the
soil. Seepage detection may be of value only at sites designed for total
containment systems, where any seepage constitutes a violation of permit
conditions. Tensiometers, electrical resistance blocks, neutron logging or
psychrometers may be used to detect seepage, triggering corrective actions aimed
at eliminating any discharge from the site.

_ At faciiities suc% as wastewater spray irrigation sites, the vegetation and
soil are the treatment system and unsaturated flow comprising infiltration and
percolation is part of the process. In these cases, samples ‘of the soil
moisture are collected and analyzed to provide information on the quality of the
effluent reaching a particular depth in the soil profile.

Suction-cup lysimeters
(Fiqure 12) are most commonly
used to collect soil moisture
samples although other types

of lysimeters are also Sampie bottle
availaple. These sampling To vacuum ~

devices can be used in p'::u;—'

conjunction with monitoring pump

wells to petter define . @ Dischorge tube
contaminant movement. Samples Pressure-vacuum in ————s

of the soil itself can also be .

analyzed for contaminants, Bentonite ;

although this is a more
expensive procedure. In
addition, geophysical methods Plastic pips
such as electrical resistivity

or electro-magnetic surveys

may provide more information

on changes in the unsaturated zone.

00 00AHN00
.. I‘l ..
.

Tomped backfill

Silica flour

Locations for Lysimeters Porous ceramic —

Lysimeters should be placed
in panks of two at each location
to provide a larger volume of /f‘ )
sample, to provide a backup system Porous ceramic oIl porticies
in case of failure of one of the
units, and to provide a more
representative sample. Both . Figure 12. Suction-Cup Lysimeter
lysimeters in the bank should
be installed in the same
manner at the same depth,.
They should be placed
approximately 2 feet apart. ;
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One bank of lysimeters should be installed away from the potential = .
contaminant source to provide background information. The others should be
placed directly under the area to be monitored. For bottom-sealed sites,
lysimeters should be located in the soil beneath the seal. For land disposal,
operations, the lysimeters should be placed in the soil under the waste area.
Lysimeters should be placed below the crop root zone in spray fields.

Installation of Lysimeters

When installing suction-cup lysimeters it is important that certain details
be given strict attention. These include:

-Porous ceramic samplers should be flushed with dilute acid and
deionized water before use to remove contaminants left in the cup
during manufacture. A vacuum should be applied to the assembled
lysimeter and 250 to 500 ml. of 0.1N hydrochloric acid, followed by
500 ml. of deionized water, pulled through the ceramic wall and
discarded. All parts should pe completely rinsed with deionized
water.

-Sampling tubes must de clearly marked with the 1ysimeter number
as well as their purpose (sampling or vacuum) so that once they are
installed, no errors will be made as to their designation.

-Assembled lysimeters should be spaked in deionized water immediately before
instailation so that all the pores in the ceramic cup are filled with
water,

-The installation bore hole should be at least 2 inches wider than
the lysimeter.

-1t is essential that good contact be provided between the ceramic cup

and the surrounding soil. This is best ensured by pouring enough

fine silica flour slurry into the borehole to completely surround the cup,
then pressing the cup firfmly into the slurry. ’

. -The bore hole should be siowly refilled with continuous tamping to
eliminate any large voids. A plug of bentonite will aid in sealing
of f the lysimeter from direct surface infiltration.

-Surface soil should be mounded around the exposed sampling tubes,
and a protective cover (such as a lockabie metal box) placed over
them. .

~ -1n most applications, 1ysﬁmeters should not be placed within one
foot of the seasonal highiwater table.

Sample Collection From Lxsimetérs

When sampling from lysimeters it is important not to apply high vacuum levels to0
the sampler. Some recommendations for sampling include:
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-Vacuum application should be sufficient to collect enough sampie for
analysis. This will have to be determined on a trial-and-error basis,
depending on moisture conditions, soil type, etc. A recommended starting
period is one day in coarse textured soils and two days in medium to fine
soils.

-Vacuum should dbe the lowest value that will allow sample collection,
generally between 0.3 and 0.8 atmospheres (4.4 to 11.8 pounds per square
inch); 0.8 atmospheric pressure usually works best for lysimeters installed
with silica flour around the ceramic cup.

-The applied air pressure for sample expulsion should also be as low as
possible, to avoid pushing most of the sample back out of the cup into the
soil.

Lysimeter Maintenance

To facilitate collection of representative samples and maintenance of these
devices, all lysimeters should have vacuums placed on them at a minimum of once
a month with samples either wasted or analyzed according to monitoring
requirements. Sample tubes should be clearly labeled at all times to eliminate
confusion. Lysimeters should not -be 1eft under vacuum in extremely cold weather
to prevent damage from freezing.
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SECTION 4
SURFACE WATER MONITORING

Identifying Surface Water Monitoring Points

Surface water is monitored in instances where contaminated ground water may
potentially discharge into surface water., If the surface water affected is a
river or stream, monitoring should take place upstream and downstream from the
waste facility and at the point of discharge. Standing bodies of water should be
moni tored at the apparent point of discharge and at apparently unaffected points
as well. A stake or permanent marker should be placed on the pank to mark
routine monitoring locations. Care should be exercised in selecting sampling
points so that all possible impacts on the stream or lake are noted. For
example, downstream samples for a landfill should not extend past an outfall for
another discharger or ambiguous data may bdbe generated.

A surface water monitoring plan should also be submitted to the Agency for
approval prior to initiating sampling. The Agency will review the plan for
completeness and appropriateness of parameters and sampling frequency.

Samplinag Surface Waters

When samples are collected from a river or stream, water quality may vary
with depth, stream flow, distance from shore and from one shore to the other.
It is best to take an integrated sample from top to bottom in the middle of the
stream. VanDorn or Kemmerer samplers can be used for this purpose.
Instructions on their use are included in Appendix B.

When sampling shallow water (Yess than 3 feet deep), it is best to take a
grab sample in the middle of the stream at mid-depth, holding the sample
container under the surface until filled. The mouth of the container should
face into the flow. .

Sampling extremely shallow water, such as leachate seeps, can be very
difficult. Care must be taken not to disturdb the bottom sediments when
sampling. If the site is a routine monitoring point, a small depression should
be made to allow more water to collect for sampling. A carefully-held
peristaltic pump sampling tube can then be used to collect the sample.

In shallow streams the sampling should start at the furthest downstream
point and move upstream so that any disturbances caused by sampling do not affect
the quality of the water sampled. In deeper waters such as rivers, sampling is
usually done from boats or bridges, so the disturbance is minimal. For such
cases, sampling should begin first at the upstream point, next to the downstream
point, and finally to the sample point closest to the apparent source of
discharge. In that way, the chance of contaminants clinging to the sampler is
reduced.
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SECTION S
SAMPLING FROM WATER SUPPLY WELLS

When samples are required to be drawn from wells used as drinking or
industrial water supplies, the following procedure should be followed:

-Samples should be taken from the point closest to the well,
before the water is softened, filtered or heated.

-1f possible, samples should be taken before the water enters the
pressure tank. If that is not possible, let the water run to
waste long enough to empty the tank and the water in storage
in the pipes.

-0ptain well logs, or where not available, find out from the well
owner construction details of the well, including completed depth,
static water level and well diameter. This will allow the amount
of water in storage in the casing to be determined. If the well
is in current use, evacuation of one well volume (and the pressure
tank) should be sufficient to obtain a sample of fresh aquifer
water. If the well has not been used recently, a stabilization
test should be performed to determine the amount of pumping
necessary. '

-Remove aerators, filters, or other devices from the tap before
sampling.

-In some cases, it is desirable to obtain a sample of the water which

represents the quality of the water which is being consumed. For this,
the tap sampled should be the one most frequently used for drinking and

cooking. Only is this instance is it proper to leave aerators,
filters, etc. on the tap when the sample is being drawn.
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SECTION 6
SAMPLING FOR ORGANICS

When sampling for volatile organics, samples should be obtained with a
Teflon bailer. Wells must pe properly evacuated (see stabilization tests, page
6) before sampling. Other methods of water removal may be used for the initial
evacuation. Stainless steel pailers are less desirable because some organics
may de absorped by metal (Pettyjohn, 1981). The sample vials should be
overfilled without entrapped air bubbles to achieve a positive meniscus, shown
in Figure 13. Bottom-emptying devices on bailers will aid in sampie transfer
without aeration. Teflon pailers are also appropriate for obtaining grad
samples for other organic compounds such as pesticides, PCB's, etc.

It is important that the well be properly evacuated prior to sampling,
although any of the pumps described earlier (hexane and distilled water rinsed)
can be used for that purpose. Where adequate analytical sensitivity and sample
uniformity cannot be obtained by grab sampling, continuous sampling procedures
are used to concentrate and recover non-volatile organic constituents from
relatively large volumes of ground water. Descriptions of these procedures are
availaple (Pettyjohn, 1981; Scalf, 1981).

Figure '13. Filled Vial for Volatile Organics
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SECTION 7
FIELD MEASUREMENTS AND SAMPLE PREPARATION

Prior to evacuating the well, depth to ground water should be measured to
the nearest hundredth of a foot (0.01 foot). Depth to water must be reported
relative to the top of the well casing as well as the calculated water surface
elevation. Weighted steel tapes are preferred for depth measurement, but other
methods may be used if the desired accuracy can be obtained.

A stabilization test should be performed for each monitoring well to
determine the amount of pumping required to obtain a sample of water from the
formation. Section 2 of this manual discusses the stabilization test procedure
in greater detail. Each well should be pumped at the rate used in the
stabilization test for the period of time which was required to obtain
stabilized readings. Once the well has been thus evacuated, a sample should be
drawn for field analyses of pH, temperature, and specific conductance.
Manufacturers' directions for usage of the pH and conductance meters should be
followed. Calibration of the meters should be performed daily.

Another sample should be taken for laboratory analysis. Sampie
containers shouid be supplied by the laboratory. The container should indicate
the types of analyses to be performed. Field filtration through a 0.45 micron
filter should be done on that portion of the samples to be analyzed for
dissolved metals. A new filter should be used for each sample, and the
filtration apparatus should be cleaned between sampie locations. Appropriate
preservation techniques must be followed immediately upon sample collection (and
after filtration for dissolved parameters) to minimize chemical changes which
could affect analytical results. Appendix C shows the appropriate container
types and preservation methods for various parameters. '

The same field analysis, filtration, and preservation techniques should be
observed for all types of samples, except that samples taken from drinking and
industrial water supply wells should not be filtered. By not filtering, the
analysis will show the concentration of metals in the water as it is being .
consumed. ' '

A1l samples should be iced or refrigerated and transported to the laboratory
within 24 hours ‘of samplirg. To assure prompt analysis, it is advisable to
sample early in .the week so that samples do not remain in the laboratory over
the weekend. '
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ZSTABLISHING A SAMPLING PROTOCOL

A sampling protocol for each site should be established, maintained by the
site owner/permittee, and made available to field personnel before each
anticipated sampiing date so adequata preparation can be made. The protocol
should include tne following:

-the order in whicn the welis and other monitoring points are t3 pe
sampied {it is generally oreferanle to begin with the weils
containing Tne oest aquality water and end with those with the worst %o
iessen the zZnance 27 cross-<ontaéminaticny,

-methods T 2 Tollowed at 2acn samoiing noint, incluaing the stapilizat:cn
arocedures.
3

-20uipment < bde uysed for water iavel measurement, 2avacuaticn, and sampiinc;

-orocecures 2 e Tolligwea Tor cleaning the ecujoment Zetween simpies;

voe ¢f containers o e filled ane the voiume of sampie needed for

-fieid testing, filtration, and creservaticn methods;

-the cleaning procedure and volume and type of cieaning agent to be used for
cleaning the equipment between sampling points; and

-samole shiooing procedures or procedures to pe followed when sampies are
delivered to the laporatory, as appropriate.

A copy of the protocol should be kept in a field notebook. The notebook should
also include accurate recorcs of measurements, notes and comments made at each
sampling event. In the Procedures Manual for Ground Water Monitoring at Solid
Waste Disposal Facilities (USEPA, 1977), USEPA recommends that the <ollowing
recoras be kept Tor each sample:submitted to the laporatory:

-sample description--type (ground water, surface water), volume; .
-sample source--well numper, -location;

-sampler's identity--chain of evidence shouid be maintained; each time
transfer of a sample occurs, a record including signatures of parties
involved in transfer should be maae: '

-time and date of samp]ing;g

_-significant weather conditions;
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-sampie laboratory number;

-pertinent well data--depth of well, depth to water table, water surface
elevation, and schedule and method of pumping;

-sampl ing method--vacuum, bailer, pressure;

-type and number of preservatives, if any (e.g., NaOH for cyanide,
H3PO4 and CuSO4 for phenols, etc.), or whether the sample was filtered;

-sample containers--type, size, and number (e.g., three liter glass
stoppered bottles, one gallon screw-cap bottle, etc.);

-reason for sampling--initial sampling of new iandfill, annual
sampling, quarterly sampling, special problem sampling in conjunction
with contaminant discovered in nearby domestic well, etc.;

-appearance of sample--color, turbidity, sediment, oil on surface,
etc.;

-any other information which appears to be significant--(e.g., sampled
in conjunction with state, county, local requiatory authorities;
samples for specific conductance value only; sampled for key indicator
analysis; sampled for extended analysis; resampled following
engineering corrective action, etc.);

-name and location of laboratory performing analysis;

-water temperature upon sampling;

-thermal preservation--{e.g., transportation in ice chest);
-analytical determinations (if any) performed in the field at the time
of sampling and results obtained--(e.g., pH, temperature, dissolved

oxygen, and specific conductance, etc.);

-analyst's identity and affiliation.
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SECTION 9

LABORATORY REQUIREMENTS

A1l analyses must be performed according to USEPA approved methods listed in
Methods for Chemical Analysis of Water and Wastes, or The Determination of
Halogenated Chemicals in Water by the Purge and Trap Method (USEPA Method 502.1)
and The Analysis of Aromatic Chemicals in Water by the Purge and Trap Method
(USEPA Method 503.1), or equivalent methods approved by USEPA. Each laboratory
doing Agency-required analyses will be asked to provide the Agency with a list
of methods referenced to the above documents, for all required tests.

Samples should ideally be collected by ladboratory persannel. In all cases,
sampie containers must »e provided by the laboratory. Due to the sensitivity of
analyses for volatile organic compounds, it is recommended that these samples in
particular pe collected by experienced field or laboratory personnel only, The
laboratory must have a quality assurance procedure for sample containers. The
containers should be of the types specified in Appendix C. Preservatives and
instructions for their use should also be provided.

The Agency is now requiring that a quality assurance plan for each site pe
approved before sampling begins. These plans must not only be submitted for new
sites, but also for each change of laporatory at existing sites. Plans must be
kept current, with the Agency notified of any change or variation in procedure.
A quality assurance program is now being developed for many MPCA programs.
Contact Orobie Wepber (MPCA, Solid and Yazardous Waste Division) for more
information.

The following 1ist of items must dbe included in a quality assurance plan:

-the order in which the wells are to be sampled and the rationale for this
order;

~-the amount of water in gallons and we11 volumes which must be evacuated

from each well prior to sampling based on stabilization tests or other
methods; if other methods are used, they shouid be detailed;

-a 1ist of the parameters to be analyzed for in each well, a sampling
schedule, and a parameter protocol;

-the methods followed and equipment used for measuring the static water
level, stapilizing the well, evacuating each well, obtaining a sample, and
field filtering;

-the cleaning procedures, and materials and volume of cleaning agent used
for cleaning equipment between wells;

" -sample preservation methods, mirnimum sample volumes and container
specifications for each parameter;

-3 sample chain-of-custody form which will be used;
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-shipping and handling procedures and a time schedule from the field to the
laporatory to actual analysis for each parameter;

-the methods to be used for analysis, referenced to EPA or Standard Methods;

-the lowest detection 1imits and reporting limits which are achieved
according to the method and equipment used;

-the type of equipment used in the laboratory and its maintenance schedule;

-the number of quality control samples (blanks, spikes, or duplicates) that
are proposed to be analyzed as a part of each sample set for the parameters
to be analyzed in the investigation; at least one field blank must te
analyzed and reported for each sample set for volatile organics analyses;
and

-the scheduled first sampliing date so that Agency staff has an opportunity
to split sampies, inspect the wells, and observe the sampling procedure
with the person assigned to collect the samples.

Field checks should be performed for purposes of quality assurance. In

JUSEPA's Handbook for Analvtical Qualitv Control in Water and Wastewater
Laboratories (Marcn, 1979), the following checks are recommendea:

-Duplicate Sampies - At selected stations on a random time frame
duplicate samples are collected from two sets of field equipment,
or duplicate grab samples are collected. This provides a check of
sampling method and equipment for precision.

-Split Samples - A representative subsamplie from the collected sample
is removed and both are analyzed for the pollutants of interest. The
samples may be reanalyzed by the same laboratory or analyzed by two
different laboratories for a check of the analytical procedures.

-Spiked Samples - Known amounts of a particular constituent are added

to an actual sample or to blanks of deionized water at concentrations

at which the accuracy of the test method is satisfactory. The amount
added should be coordinated with the laboratory, and the person
performing the spike must be proficient in qualitatively performing

the operation. This method provides a proficiency check for accuracy of
the analytical procedures.

-Sample Preservation Blanks - Acids and chemical preservatives can
become contaminated after a period of field use. The sampler

should add the same quantity of preservative to some distilled water as
normally would be added to a water sample. This preservative

blank is sent to the laboratory for analysis of the same parameters
that are measured in the sample and values for the blank are then
reported along with the sample values. Chemical preservatives

should be changed every two weeks, or sconer, if contamination
increases above predetermined levels.
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few as possible. .If samples are delivered to the iaboratory when
appropriate oersonnel are not there to receive them, the samplies shouid de
locked in a designatea area within the japoratory $o that n=o ona can tamper
with them,

-8lank sampies shouid be collected in containers with or without
areservatives, sg that the japoratory analysis can be performed to show
that there was no container cantamination.

-A field book or log shouid te used to record fieid measurements and
other pertinent information necessary to refresn the sampler's memory
if he later becomes a witness in an enforcement proceeding.

-A separate field notepook shouid de maintained for each facility. Tt must
be stored in a safe place where it can be protected and accounted for at
all times. A standard format should be estaplisned tp minimize field
entries. The entries should then =2 signed by the field sampler. The
responsibility for preparing and retaining field notebooks during and after
a sampling survey should be ass1gned to a survey coord1nator or his
designated representative. :
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-The sampler is responsiole for the care and custody of the samples
collected. He must assure that each container is in hi3 possession or in
his view at all times or stored in a locked place where no one can tamper
with it.

-Photographs can be taken to establish exactly where the samples were
obtained. Written documentation on the back of the photograph should
include the signature of the photographer, the time, date, and site
location. Photographs should be handled according to the estaplished
chain of custody procedures.

-Each laboratory should have a sample custodian to maintain a permanent log
book in which he records for each sanple: the person delivering

the sample, the person receiving the sampie, date and time received,
source of sample, sample number, how the sample was transmitted to the
lab, and a number assigned to each sampie by the laporatory. A
standardized format should be estapblished for log-book entries. The
custodian srould insure that heat-sensitive or light-sensitive samples

or other sampie materials having unusual pnysical characteristics that may
require special handling are properly stored and maintained.

Distribution of samples to laboratory personnel who are to perform
analyses shouid be made only by the custodian. The custodian should

log the laboratory sample number, time, date, and the signature of the
person to wnom the samples were given. Laboratory personnei should
examine the seal on the container prior to opening and should e

prepared to testify that their examination of the container indicated

that it had not been tampered with.

Figure 14 shows a chain-of-custody form currently in use by the Agency. The

form is a multi-part carvonless form, with copies distributed to the sampler,
laporatory and regulatory agency. '
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Minnesota Pollution Control Agency
Solid Hazardous Waste Division
1935 West County Road B2

Roseville, Minnesota 35113 .
Figure 14.
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TzCTICN 13

REPORTING REQUIREMENTS

The results of the reaquired analyses are to be cubmitted to the Agency in
the time frame specified in the permit, orler, Or agreement. Submittal of
reports should be on forms provided by tne Agency when so directed. informaticn
to oe renorted includes brief descriptions of the following: :

-the static water level for each well t2 the nearest 0.01 ‘oot from the
surveyeq refarenc2 ~0int;

-the volume of watsr removed tefore sampDling;

-sampier's {iald ccmments 2n unusual or norteworthy cCcurrences curing the
samniing event; '

-3 statement expiaining the reasons for ana ramifications of any deviatiosns
‘n sampiing cr :=naivsis Tecnnizues cor ecuioment used from that statea in
the approvec cuaiity controi zian; znd

sampie anaivses {i.2., sianks, spixes, cupiicates);. An z2naiysis of a f
plank for each sampiing event for voiatile orcanics must e included.

-the iaporatory resuits OT each sampie anaiysis aiong with auaiijty contrei
ieid

Annual reports may aiso ce requirea. These should cover one calendar vear
and e submitted by the end of the following January. In the annual report, the
facility owners or operators provide the Agency with a detailed interpretation
of the monitoring results collected from each site. These reports are to bde
crecared by rersons knowledgeable in the field of ground water pollution. In
many cases, this will require the disposal site permittee to retain the services
of a qualified consultant to prepare the report. Contents of the report should
include:

-a narrative, describding the effects which the site is exerting on
surrounding ground water quality and any changes made or maintenance needed
in the monitoring network; '

-data summary taples;

-=local rainfall conditions at the closest measurement station (information
opbtainaple from the National Climate Data Center, Federal Building,
Asheville, North Carolina 28801; 704-259-0682);

-well hydrographs for water elevations at all monitoring points; and

-graphics showing concentration vérsus time for all measured parameters, by
well, for as long as the record exists. It is unnecessary to graph

parameters consisting of only one data point per year or those which are
consistently reportad as below detectable 1imits.
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APPENDIX A:

SAMPLING FREQUENCY; AND
SITE-TYPE GUIDELINES FOR MONITORING:

~N oy

> W
.

Community drainfields
Hazardous waste facilities .
Land application sites
Landfills:

a. Mixed municipal waste (sanitary)
1andfills

b. Industrial waste landfills

c. Demolition waste landfills

Rapid infiltration basins
Spill sites
Surface impoundments



Monitoring systems should be individually designed, taking into account a
site's hydrogeologic setting. Each site will have monitoring requirements
estapl ished by permit or by letter 3f 22rnit amendment, giving monitaring point
locations, sampling frequency, and reguired parameters. Monitoring systems
should be designea to provide the information necessary to effectively evaluate
any impacts which the facility may exert upon the ground water. For more
information on the desian of monitoring svstems to meet Agency reguirements,
see "Guidelines for Ground Water Monitoring System Design" (MPCA, 1985),

The remainder of this appendix l1ists general guidelines for ground water
nonitoring at various types of waste management facilities in terms of required
parameters and samoiing frequency. Ideally, sampling should be timed to
coincide with the spring thaw, the summer peak of evanotranspiration, and the
autumn dry season prior to freeze-up. This manual taxes a new approach, v
dividing the State2 into sampling regions and scecifying a seasonal monitoring
schedule for eacn region. The regions are shown in Figure A-1, and the scheaula
given in Taple A-1. Facilities with year-rouna hydraulic loading, such as
community arainfields, wiii still te reauirea to adhere to a quarsariy
moni toring schecule. '

Table A-Z, wnich appears at the end of this appendix, provides a summary of
meonitoring farameters for various waste management facility types.
Tatle A-1

Monitcring Scheduie for Seasonal Frequency

Spring Summer Autumn
Southern 1/3 March 14-April 211 June 21-July 31 Octover 21-Novemper 21
Central 1/3 March 28-April 28| July l-August 7 Octooer 13-Novemper 13
Northern 1/3 March 28-May 14 July 1-duly 31 October-1-October 31
Submit July 31 Oetoper 31 With Annual Renart
Renor+s by January 31
8y




.r*\ Figure A-1

Sampling Regions of Minnesota
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COMMUNITY DRAINFIELDS

Large drainfields designed for loading rates greater than or equal to 5000
gallons per day must monitor ground water to meet Agency requirements. Those
designed for loading rates less than 5000 gallons per day and greater than 1200
gallons per day will bde required to monitor if a case-by-case review of the
system shows it to be necessary. Also, if a land development project proposed
on-site systems which individually were less than 1200 gallons per day but with
a cumulative Joading over a given area which would be equivalent to a larger
system, then the compined effects of that project would also need to be
evaiuated.

Monitoring systens should be designed to provide the information necessary
to effectively evaluate any impacts which the system may exert upon the ground
water. For more information on the design of monitoring systems to meet Agency
requirements, see "Guidelines for Ground Water Monitoring System Design® (MPCA,
1985). A detailed guidance manual on community drainfields has also been

orepared by the Agency, entitled "High Rate Soil Absorption System Task Force

inal Report” (MPCA, 1984).

Samples should be collected in the months of March, June, and September oy
the methods described in this manual. Parameters to be analyzed include:

Alkalinity

Chemical Oxygen Demand
Chloride

Fecal Coliforms
Hardness

Influent Flow

% Nw;r?gen, Nitrate

Inspection Pipe Observation
Nitrogcen, Ammonia
Nitrogen, Kjeldahl

DH\

Specific Area of App11§at1on
Specific Conductance\?

Sul fate

Temperature(2)

Volatile Organigs

Water Elevation:3)

(1) Two measurements: in field, immediately after obtaining sample and
in laboratory.
[2) As measured in field.

(2) As measured in field pefore pumping or bailing.

Analyses should be done in accordance with the requirements of this manual,
tanes 256-30,
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In the event that the system is no longer used, monitoring should continue
on a quarterly basis for at least one year, when the Agency will evaluate the
need for continued monitoring. If no serious impacts are detected, monitoring —
may cease at that time. All wells should be abandoned in accordance with the
Minnesota Water Well Construction Code when monitoring ceases.

HAZARDOUS WASTE FACILITIES

Envirommental monitoring is critical at hazardous waste facilities. For
that reason, the rules governing hazardous waste management are very specific
regarding moni toring. Federal requirements are presented in 40 CFR Parts 264
and 265 (Federal Reqister, Volume 47, Numper 143, July 26, 1982) and State of -
Minnesota requirements in Minnesota Rules Chapter 7045 distributed by the
Department of Administration, Documents Section, 117 University Avenue,

St. Paul, Minnesota 55155, :

Ground water monitoring design, construction and implementation at
uncontrolled hazardous waste sites is supject to review by the Agency.
Procedures for monitoring uncontroiled sites are determined on a case-by-case
basis. Contact the Agency for additional information.
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LAND APPLICATION SITES

Minnesota Rule Chapters 7040.0100-7040.4700 regulates the landspreading of
municipal sewage sludge. If sewage sludge is applied to land which is owned,
leased, or rented by the pclitical subdivision generating the sludge (classified
a landspreading facility), ground water monitoring may be required. The rules
specify the background parameters to pe analyzed for and the depth and location
of monitoring wells. Sampling frequency and analytical parameters will be
determined on a case-by-case basis.

Monitoring at land application facilities for effluents is determined by the
hydraulic loading rate. 1In general, systems where hydrauiic loading rates are
based on either crop irrigation requirements (consumptive use) or nitrogen
requirements will not be required to monitor ground water. Exceptions to this
generality would be systems located on extremeiy coarse soils, over shallcw
ground water, or close to downgradient drinking water wells, or if the
wastewater contains a parameter at a concentration wnich may impact ground water
use.

Land application facilities which aoply wastewater in excess of crop
irrigation and nitrogen requirements will pe required to monitor ground water.
Moni toring systems should be designed to provide the information necessary to
effectively evaluate any impacts which the system may exert upon the ground
water., For more information on the design of monitoring systems to meet Agency
requirements, see "Guidelines for Ground Water Monitoring System Design" (MPCA,
1985). Minimum monitoring parameters include: .

Arvwnia Nitrogen

Chlaride '

Nitrate + Nitrate Nitrogen, as N
pH 1?

Specific Area of App}igation
Saecific Conductance 2

Water Elevationt3

(1) Two measurements: in field, immediately after obtaining sample and
in laboratory.

(2) As measured in field.

(3) As measured in field before pumping or bailing.

I1f the water tabple elevations are very deep at a land application site or if
it is necessary to detect downward movement of specific wastewater components
before they reach the water table, lysimeter installation may be required. The
placement of lysimeters will pe dependent on soil characteristics, crop rooting
depth, water table elevation and behavior of parameters of concern in the soil
environment.

At a minimum, sampling frequency for monitoring wells will be as described

for seasonal monitoring described earlier in this appendix. More frequent
sampling may be required based on hydrzuli: loading rates, length of spray
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season, soil permeability, ground-water flow direction, ground-water flow
velocity and concentration of spacific parameters of concern in the wastewater.

Post-operative monitoring should continue seasonally for two years after
spraying is discontinued. At this time the Agency will reeviludte the
moni toring program and make recommendations for either increasing or decreasing
moni toring requirements. Following the initial post-closure reevaluation,
moni toring should continue as directed by the Agency, or until one year of
moni toring data shows no contamination (see page 5), whereupon monitoring may
cease at the site. Al1 wells should be abandoned in accordance with the
dinnesota Water Well Construction Code when monitoring ceases.

MIXED MUNICIPAL ®wASTT (SANITARY) LANDFILLS (INCLUDING MODIFIED SANITARY
LANDFILLS

A1l sanitary landfills in Minnescta are required to monitor ground water.
Their monitoring systems should be designed to provide the information necessary
to effectively evaluate any impacts which the facility may exert upon the ground
natar, For more information on the design of monitoring Systems to meet Agency
recquirements, see "Guidelines for Ground Water Monitoring System Design" {(MPCA,
198%).

New wells, including both those at new and existing facilities, should be
samdled for the following parameters to estaplish the initial quality of the
ground water,

Alkalinity : Manganese, Dissolved

Ammonia Nitrogen ' Mercury, Dissolved

Arsenic, Dissolved : Ni;r?te + Nitrite, as N

Cadmium, Dissolved pHil

falcium, Dissolved Potassium, Dissolved

Chemical Oxygen Demand Sodium, Dissolved

Chloride .Specific Conductance (2)

Chromium, Total Dissolved Sul fate

Cooper, Dissolved Suspended Sg]ids, Total

Dissolved Solids, Total : Temperature:

Iron, Dissolved Volatile Organics(4)

l.ead, Dissolved ' Zinc, Dissolved

Magnesium, Dissolved : Water E]evation(3)

1Y Twd measurements: in field, immediately after obtaining sample and
in laboratory.

(2) As measured in field.

'3) As measured in field before pumping or bailing.

(4) Halogenated and non-halogenated, purge-and-trap method.
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One sampling event is not sufficient to establish packground water quality.
Seasonal variation, sampling variation, analytical variation and random error
occur. Monitoring wells at new sites will be required to have three background
samples. The first sample will require analysis of the extended 1ist of
parameters for each well. Within 30 days after this sample is taken the
analytical results should be submitted to the Agency. At least two more
packground samples taken at one month intervals will be required for each well,
However, based on the results from the first sampling round, the Agency may
reduc2 the number of parameters required from the extended 1ist or extend the
intervals between sampling events. For new wells at existing or expanded sites,
three samples analyzed for the extended 1ist will be required to estanlish
initial water quality. The sampling interval will be based on the purpose of
the well within the monitoring progran and will range from monthly to seasonal,
coinciding with the existiag nonitoring program.

The extended list is to be repeated at lz2ast every other year. Certain
parameters such as volatile organics may be reguired more frequently.

Routine samaling should occur seasonally, as described eariier in this
appendix. In addition to the three routine monitoring periods yearly, an annuai
report is due in January which descripes the monitoring results for the sorevicus
vaar, See Section 10 of this manual for more information on contents of :he
annual report. : ' '

Parameters required for routine monitoring include, at a minimum:

Ammania Nitrogen
Chemical Oxygen Demand
Chloride

Iron, Dissolved

Nitrate + Nitrite, as N
Specific Conductance 2)
Suil fate ,
Temperature\2)

Hater E!evation\3)

—~

) Two measurements: in field, immediately after obtaining sample and
in laboratory. ’

) As measured in field. .

) As measured in field before pumping or bailing.

11 samples should be optained fol]owing methodology and analytic techniques
of this manual.

Routine monitoring should continue for five years after the site is closed,

whereupon t72 nonitoring program will be reevaluated by the Agency.
Recommendations will be made to either increase or decrease monitoring
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requirements. Following the initial post-closure reevaluation, monitoring
should continue as directed by the Agency for a period of 15 additional years
(20 total years post-closure). If no contamination is detected during this
period, monitoring may cease at the site. All wells should be abandoned in
accordance with the Minnesota Water Well Construction Code when monitoring
ceases. NOTE: Post-closure requirements may change when the rules regulating
solid waste disposal are changed in 19385.

INDUSTRIAL WASTE LANDFILLS

The monitoring requirements for industrial waste landfills will be
determined on a case-by-case basis Dy the Agency based upon such factors as:

1. Site characteristics,
2.. Waste reactivity, and
3. Present and potential downgradient water uses.

DEMOL ITION WASTE LANDFILLS

Monitoring will be required at demoiition 1andfills on a case-by-case basis,
depending on the waste type, site size, operational history, and controls on
dumping. If required to monitor, the guidelines for sanitary landfills
should be followed.

RAPID INFILTRATION BASINS

In some cases, municipal wastewater which has received at least primary
treatment may be discharged to rapid infiltration basins. The nature of these
systems is such that ground water impacts may be significant, and therefore
monitoring is required.

Monitoring systems should be designed to provide the information necessary
to effectively evaluate any impacts which the system may exert upon the ground
water. For more information on the design of monitoring systems to meet Agency
requirements, see "Guidelines for Ground Water Monitoring System Design" (MPCA,
1985), A sufficient number of piezometers are also necessary to assess the
dimensions (height and areal extent) of the ground water mound. Water
elevations should be monitored during loading events to assess the dimensions of
the ground water mound and allow for operational modifications to the system, if
necessary. Water quality testing may be required as frequently as monthly.
Samples should be obtained following the procedures given in this manual.
Parameters to be analyzed can-include:
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Alkalinity

Ammonia Nitrogen
Chemical Oxygen Demand
fhloride

Ni;r?te + Nitrite, as N
n-|' 1

Specific Designation of Basins Loadnd
Snecific Coodyctance

ﬂnperaturE\
Volatile Organ1csf3)
Water Elevation\3’

(1) Two measurements: in field, immediately afte~ obdbtaining sample and
in Yadoratory.

(2)  As measured in field.
(3} Halogenated and non-halogenated, purge-and-trap method.

3)  As measured in fieid pefore pumping or bailing.

Anail yses should be performed in accordance with the reauirements of this
manuai, pages 25-30.

Monitoring should continue for at least one year after sit2 closure, whnen

the Agency will evaluate the need for continued monitoring., All wells shouid e

apandoned in accordance with the Minnesota Water Well Construction Code when
monitoring ceases.

SPILLS

Monitoring may be required at spill sites if the material spilled is
hazardous, if seepage into ground water is suspected, or if a potential exists
for negative impacts on water supplies. In these instances, the need for
continuing monitoring will be evaluated on a case-by-case basis, following
review of site-specific hydrogeologic 1nformat1on

SURFACE IMPOUNDMENTS

Currently, all agricultural, municipal, and industrial ponds which are
required to have National Pollutant Discharge Elimination System or State
Disposal System ‘permits and which seep, as evidenced by relatively small or no
surface discharges must perform a water balance study. Also, a water balance
must be conducted on newly-constructed ponds to verify that construction
criteria have been met. Instructions for conducting a water balance study are

given in the Agency document "Design/QOperapility Handbook," currently in draf®
form. : :
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A ground water impact study is required when the water balance study.
indicates seepage in excess of 3500 gallons per acre per day if th2 system was
approved prior to May 16, 1975. Monitoring may also be required at sites which
have less than 3500 gallons per acre per day oased on pollution potential from
that particular site. Facilities approved after that date will pe individually
reviewed to determine the appropriate action.

Monitoring wells should be installed around the perimeter of the
stabilization pond system and downgradient from each pond. A sufficient number
of wells should be installed to determine background water quality. In
addition, the approximate area downgradient that could potentially pe affected
by seepage must e established.

Samples should be odbtained from the wells follow1ng methods and analytical
technigues of this manual. .

Initial samciing should occur at least monthly for a three-month period.
Soutine monitoring is then conducted on a quarterly basis, if reauired. For
nunicipal and agricultural impoundnents, the parameters to be analyzed include:

Alkalinity

Ammonia Nitrogen
Chemical Jxvgen Demand
Chioride

Fecal Coliform

Hardness

ere + Nitrite, as N
pH
Sodium

Specific Conduct ancet?)
Sul fate ' a
Temperature\‘)

Total Kjeldahl Nitrogen
Total Phospnorus

Water Elevationt

(1) Two measurements: in field, immediately after obtaining sample and
in Tanaratory. :

(2) As measured in field..

(3) As measured in field before pumping or bailing.

Waste-specific parameters should be included in the monitoring of industrial
impoundments. The Agency will: review the data and determine appropriate
follow-up action. Often, this action may involve upgrading the pond seal so
that it meets the standard for new. ponds.
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Table A-2

= Summary of Monitcring Parameters

Solid Waste
Landfill
Routine
Monitering

Solid Waste
Landfill
Extended
Monitoring

Comunity
Drainfield

Land
Application
Site

Rapid
Infiltration
Basin

Surface
Imooundment
(Wastewater)

Alkalinity

Arsenic, Dissolved
Cadmium, Dissolved
falcium, Dissolved
Chamical Oxvoen Damand

X

X

X

Chiorige

Chromium, Dissolved
Toooer, Dissolved
recal Colifcrms
Harcness

>

>

influent riow

inspection Pipe Observation
Iron, Dissolved

_ead, Dissolved

“agries jun, Dissolved

< X< >

2| »< <

anganese, Uissoiveq
“ercury, Dissclved
Witrogen, Ammonia

Nitrogen, Kjeldahl
“itrooen, Nitrate + Nitrite

2 >€ [ < > >

><

jola!

“hosphorus, Total
2otassium, Dissolved
Sodium, Dissolved
Solids, Total Dissolved

><[><€

><

><]|>< >€ >

>

<> >< <

2€ X< > >< >

Solids, Total Suspencea
Specific Area of Application
Specific Conductance

Sulfate

Temperature

>€ > X<

>|>< >< ><

>< <

>< >< X<

volatile Organics
Zinc, Dissolved
gver Elevations

>< > ><| > > ><

A-11

2 [>€ >< >< X<

2] >< >< >< ¢

>




e r——_——— g o - S o T G PN -8 St O St < g8 o <k - At s e =

APPENDIX 8-
USE OF THE YANDORN AND KEMMERER SAMPLERS

(Excerpted from "Quality Contral Manual"
an in-house Minnesota Pollution Contral Agency document)



VANDORN SAMPLER

The VanDorn sampler is designed for use in the deep waters of oceans ang
lakes. The Minnesota Pollution Control Agency (MPCA) uses two types of VanDorn
samplers: 1) the vertical model, and 2) the horizontal model. The vertical
model is used for standard sampling while the horizontal mod2l is used for
sampling near the bottom and thermoclines. The VanDorn samnplers used by the
MPCA are all made of plastic. They are cylindrical in shape and have capacities
of 2.2, 4.2 and 30.2 liters. A1l models have a drain on the bottom for drawing
of f samples.

Through the middle of the VanDorn sampler there is a flexidle rubder tubde
which is connected to the two end stoppers. The end stoppers have a :r~ip «#ire
on each stopper. The trip wire hooks onto the trip mechanism. The sounding
line is attached to the trip mechanism. '

The VanDorn sampler should be cleaned and then wiped dry oefore storage. 7o
prevent damage to the sampler a wooden case is provided for transport and
storage. The rubber tube used to close the end stoppers should be replaced
vearly.

To set the sampler, puii one of the end stoppers out and attach the tricger
wire to the trigger mechanism. Repeat this stap with second stopper. Slowly
lower sampler down to the desired sampling depth. Send down the messenger &5
trip the trigger mechanism. Bring the sampler to the surface. Probiems may oe
incurred during rough water conditions which may cause drifting of the »0at and
supsequent failure of the tripping mechanism due to non-vertical profile of
sounding line.

It is advisanle before actual sampling to make sure the sampler works
properiy. Make sure to use a flat-nosed brass messenger, 11 ounces or smalier
and a 3/15" or 1/4" braided nylon line attached securely to the sampler. Use of
any other messenger or line may result in damage or loss of the sampler. If
possible sampler should be allowed to soak in th2 lake or stream to be sampled
for at least 15 minutes prior to sampling and kept in the sample water or kept
closed between sample stations.
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“ZMMERER SAMPLER

The Kemmerer sampier is a basic water or wastewater sampler. It is designed
to coliect samples at specific depths.

The Kemmerer is a long cylindrical tube constructed of metal or plastic with
rubber stoppers at each end. The stoppers and an associated mechanical device
enables the operator to lower the open sampler to a pre-determined depth, ciose
the sampler, and retrieve a sample from that depth.

The metal samplers are usually used for collection of samples for the common
physical, and chemical determinations including pesticides. The plastic modeis,
while satisfactory for the foregoing parameters except pesticides, are usuaily
used for collection of sampies for trace metals. The Minnesota Pollution Control
Agency (MPCA) has Xemmerer samplers of 1.2, 3.1, and 6.1 liter capacities.

Ahenever zossisle, the Kemmerer shouid be transported in the case that i3
.orovided, and care should be taken during handling to avoid damage. The Kemmeer
:nouid be cleanea thorouanly, then wiped down with a clean cloth nefore stsrace.

The Xemmerer sampier is used as follows:
: Pull open the top stopper [this will also lock open the potiom stopper:.

2. Rinse sampler with distilled water or in the water to pe sampied before
lowering the device.

()
.

Lower the sampler to the desired depth and close the sampler by dropping the
messenger down the line.

4. Retrieve the sampler and empty contents into sampler container.

SBefore sampling it is important to make sure the line is tied securely to.
the sampler, and that the other end of the line is fastened to quard against
loss of the sampler. It is good practice to take a trial sample pefore actual
sampl ing starts to make sure the sampler works properly. When sampling for
trace metals the plastic Kemmerer should be used, and it should be washed down
with de-ionized water before each use. A 3/16" or 1/4" braided nylon sound line
should be used with a flat-nosed 11 ounce or smaller messenger. Use of any
other lines of messengers may result in damage or loss of the equipment.



APPENDIX C:

RECOMMENDATION FOR SAMPLE CONTAINERS
AND PRESERVATION OF SAMPLES

from: “"Handbook for Sampling and Sample Preservation of Water and Wastawater"
tnvironmental Protection Agency EPA-500/4-32-029, Sentemper 1982

u.S.
These recommendations have not yet been formally adopted by the

NOTE :
U.S. Environmental Protection Agency
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CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES

Maximum

Parameter Container!l Preservativels 12 Holdina Time3
Bacterial Tests
Coliform, fecal PG . Cool, 40C 6 hours
and total 0.008% NasS»035
Fecal streptococci P,G Cool, 49C 6 hours
0.008% Na25,036 :
Inorganic Tests
Acidity P.G Cool, 49C 13 days
Alkalinity P,G Cool, 4°C 14 days
Ammonia , P,G Cool, 49C 28 days
HoS0q to pH £ 2
Biochemical oxygen P, . Cool, 4°C 48 hours
demand
Biochemical oxygen PG . Cool, 4°C 48 hours
demand, carbonaceous
Bromide P,G None required. 28 days
Chemical oxygen ?.G HpS04 to pH £ 2 28 days
demand
Chloride ' P,G None required 28 days
Chlorine, total - P.G ' None required Analyze
residual ' immediately
Color P.G - Cool, 49C 48 hours
Cyanide, total and P.G | Cool, 49C 14 days?
amenable to : NaOH to pH > 12
chlorination | 0.6 g ascorbic acid®
Fluoride P None required 28 days
Hardness P,G HNO3 to pH < 2~ 6 months
Hydrogen ion (pH) P.G " Hone required Analyze
; immediately
Kjeldahl and organic P,G ' Cool, 49C ' 28 days

Nitrogen : H2S504 to pH € 2
| c-1



CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES (conﬁinued?

c-2

_ Maximum
Parameter Container! Preservativels, 12 Holding Time3
Metals4
Chromium VI P,G Cool, 4°C 24 hours
Mercury P,G HNO3 to pH £ 2 28 days
Metals, except apove P,G HNO3 to pH £ 2 6 months
Nitrate P,G Cool, 40C 48 hours
Nitrate-nitrite P,G Cool, 49C 28 days
HpSO0p to pH < 2
Nitrite P,G Cool, 40C 48 hours
0i1 and grease G Cool, 4°C 28 days
HyS04 to pH £ 2
Organic carbon P,G Cool, 40C 28 days
- HCT or Hzsps to pH € 2
Orthophosphate P,G Filter immediately 48 hours
Cool, 40C
Oxygen, Dissolved G bottle None required Analyze
Probe and top N immediately
Winkler G pottle: Fix on site and 8 hours
. and top store in dark .
Phenols G only Cool, 49C 28 days
HoS04 to pH < 2
Phos phorus G Cool, 40C 48 hours
(elemental)
Phosphorous, total P,G Cool, 49C 28 days
HpS04 to pH < 2 -
Residue, total P,G Cool, 40C 7 days
Residue, Filteranle P,G Cool, 40C 7 days
Residue, Non- P.G ' Cool, 49C 7 days
filterable {7SS)
Residue, settleable P,G Cool,. 4°C 48 hours
Residue, volatile P.G . Cool, 49C 7 days



CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES (continued)

Parameter

Silica

Specific conductance

Sul fate

Sul fide

Sul fite

Surfactants

Temperature

Turdidity

Orcanic Testsd

Purgeable
halocarbons

Purgeable
aromatics

Acrolein and
acrylonitrile

Phenols

Benzidines

Containerl

P
P,G
P.G

P,G

P,G

P,G

P,G

P,G

G, Teflon-
1 ined septum

G, Teflon-
1ined septum

G, Teflon-
1ined septum

G, Teflon-
lined septum

G, Teflon-
lined septum

c-3

Preservativel, 12

Ma ximum
Holdina Time3

Cool, 49C

Cool, 49C

Cool, 40C

Cool, 49C, add
zinc acetate plus
sodium hydroxide
to pH > 9

Cool, 40C

Cool, 4°C

None required

Cool, 49C

Cool, 4°C
0.008% NapSp036

Cool, 40C
0.008% NapS,035

HC1 to pH < 210

Cool, 4°C
0.008% NapSp035

Adjust pH to 4-511

Cool, 49C
0.008% Na,S»036

Cool, 49C
0. 008%Na»S,036

28 days

28 days

28 days

7 days

Analyze
immediately

48 hours

Analyze
immediately

48 hours

14 days

14 days
14 days

7 days unti)
extraction, 40
days after
extraction

7 days until
extraction, 40
days after
extraction



CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES (continued).

Parameter

Phthalate esters

Nitrosamines’

PCB's

Nitroaromatics and
isophorone

Polynuclear aromatic
hydrocarpons

Haloethers
Chlorinated
hydrocarbans

TCDD

Pesticides Tests

‘Pesticides

Radiological Tests

Alpha, beta and
radium

Containerl

G, Tefion-
lined cap

6, Teflon-
lined cap

G, Teflon-
Tined cap

G, Teflon-
lined cap

G, Tefion-
lined cap

G, Teflon-
Yined cap

G, Tefion-
1ined cap

G, Teflon-
lined cap

G, Teflon-

Tined septum

P,G

c-4

Preservativels 12

Maximum
Holding Time3

Cool, 49C

Cool, 4°C
store in dark
0.0082Na252045

Cool, 49C
pH 5-9

Cool, 49C

Cool, 40C
0.008%Na257026
store in dark
Cool, 49C

0. 008%Na252035

Cool, 49C

Cool, 4°C
0.008% NapSp046

Cool, 49C
pH 5-98

HNO3 to pH < 2

7 days until
extraction, 40 days
after extraction

7 days until
extraction, 40 days
after extraction

7 days unti)
extraction, 40 days
after extraction

7 days until
extraction, 40 days
after extraction

7 days until
extraction, 40 days
after extraction

7 days unti)
extraction, 40 days
after extraction

7 days until
extraction, 40 days
after extraction

7 days until
extraction, 40 days
after extraction

7 days until
extraction, 40 days
after extraction

f months



de
‘

2.

N
0

10.

11.

12.

Polyethylene (P) or Glass (G).

Sample preservation should be performed immediately upon sampie collection.
For composite samples, each aliquot should be preserved at the time of
collection. When use of an automated sampler makes it impossibdblie to
preserve each aliquot, then samples may be preserved by maintaining at 49C
until compositing and sample splitting is completed.

Samples should be analyzed as soon as possidble after collection. The times
listed are the maximum times that samples may be held before analysis and
still considered valid. Samples may be held for longer periods only if the
permittee, or monitoring laboratory, has data on file to show that the
specific types of sampies under study are stable for the longer time. Some
samples may not be stadle for the maximum time-period given in the table. A
permittee, or monitoring laboratory, is obligated to hold the sample for a
shorter time if knowledce exists to show this is necessary to maintain
sample stapility.

Samples should te filtered immediately on-site pefore adding preservative
for dissolved metals. .

Guidance applies to samoles to be analyzed by GC, LC, OR GC/MS for specific
compounds.

Should only be used in the presence of residual chlorine.

For the analysis of diphenyinitrosamine, add 0.008% Na253036 and adjust pH
to 7-10 with NaOH within 24 hours of sampling.

The pH adjustment may be performed upon receipt at the laboratory and may be
omjtted if the samples are extracted with 72 hours of collection. For the
analysis of aldrin, add 0.008% NasS701. :

Maximum holding time is 24 hours when sul fide is present.

Sample receiving no pH adJustment must be analyzed w1th1n seven days of
sampl ing.

Samples for acrolein receiving no pH adjustment must be ana]yzed within
three days of sampling. .

When any sample is to pbe shipped by common carrier or sent?through the
United States Mails, it must comply with the Department of: Transportation
Hazardous Materials Regulations (49 CFR Part 172). The person offering such
material for transportation is responsible for ensuring such compliance.

For the preservation requirements of this section, the Office of Hazardous
Materials, Materials Transportation Bureau, Department of Transportation has
determined that the Hazardous Materials Regulations do not! apply to the
following materials: Hydrochloric acid (HC1) in water solutions at
concentrations of 0.04% by weight or less (pH about 1.96 or greater); Nitric
acid {(HNOy) in water solutions at concentrations of 0.15% by weight or less
(pH about 1.62 or greater); Sulfuric acid (HyS04) in water: solutions at
concentrations of 0.35% by weight or less (pH atout 1.15 or greater); and

. Sodium hydroxide (NaOH) in water solutions at concentrations of 0.080% by

weight or less (pH about 12.30 or less).
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Title:

STANDARD OPERATING PROCEDURE
Revision 5.0
Page: 1 of 18
DETERMINATION OF LOW LEVEL (PART PER TRILLION)

PAH AND HETEROCYCLES IN WATER - LM-RMA-3024

1.0

2.0

Summary of the Method

This method has been designed for the analysis of polynuclear
aromatic hydrocarbons (PAH) and heterocyclic compounds at the part
per trillion level (ppt,ng/L) in water. The analysis is carried out
by isolation of the target analytes by liquid-liquid extraction of
the water sample with an organic solvent. Quantitation of the
isolated target analytes is performed by gas chromatography mass
spectrometry (GC/MS) in the selected ion monitoring mode (SIM). The
compounds listed in Table 1 can be quantitatively determined using
this analytical method.

This method has two options for the extraction of the samples
depending on the sample type. The two options include a low and
medium level extraction. The low level option has typical reporting
limits of 10.0 ppt. The medium level option is eighty times higher in
detection limits. A volume of sample dependent of the extraction
option chosen is extracted with methylene chloride. Analysis of
concentrated extract is performed by gas chromatography/mass
spectrometry using the selected ion monitoring scanning mode under
electron impact ionization conditions.

Interferences

Method interferences may be caused by contaminants in solvents,
reagents, glassware, and other sample processing hardware that lead
to discrete artifacts and/or elevated baselines in the ion current
profiles. A1l of these materials must be routinely demonstrated to
be free from interferences under the conditions of the analysis by
running laboratory reagent blanks. :

Matrix interferences may be caused by contaminants that are
coextracted from the sample. The extent of matrix interferences will
vary considerably from source to source, depending upon the nature of
the environment being sampled.

An interference which is unique to selecting ion monitoring techiques
can arise from the presence of an interfering compound which contains
the quantitation mass jon. This event results in a positive
interference to the reported value for the compound of interest. This
interference is controlled to some degree by acquiring data for a
confirmation ion. If the ion ratios between the quantitation ion and

- the confirmation ion are not the specified limits, then interferences

may be present. '
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3.0 Apparatus and Materials
3.1 Glassware

Glassware must be scrupulously cleaned. Clean all glassware as
soon as possible after use by rinsing with the last solvent used
in it. This should be followed by detergent washing with hot
water, and rinses with tap water, reagent water, then methanol.

Glassware should then be oven dried at 150°C for 30 minutes, and
heated in a muffle furnace at 400°C for 15 to 30 minutes.
Solvent rinses with benzene and methylene chloride may be
substituted for the muffle furnace heating. Volumetric
glassware should not be heated in a muffle furnace. After
drying and cooling, glassware should be sealed and stored in a
clean environment to prevent any accumulation of dust or other
contaminants.

Store glassware inverted or capped with aluminum foil. The use
of high purity reagents and solvents helps to minimize
interference problems. Purification of solvents by distillation
in all-glass systems may be required.

3.1.1 Separatory funnel - 2000 and 4000 ml, with Teflon
stopcock or continuous liquid liquid extractor, 2000
mL.

3.1.2 Drying column - glass funnel with ~10 cm anhydrous
sodium sulfate.

3.1.3 Concentrator tube, Kuderna-Danish - 10 mL, graduated
(Kontes K-570050-1025 or equivalent). Calibration
must be checked at. the volumes employed in the test.
Ground-glass stoppers are used to prevent evaporation
of extracts.

3.1.4 Snyder column, Kuderna-Danish - Three-ball macro
(Kontes K-503000-0121 or equivalent).

3.1.5 Evaporative flask, Kuderna-Danish - 500 mL (Kontes K-
570001-0500 or equivalent). Attach to concentrator
tube with springs or clips.

3.1.6 Nitrogen evaporation device equipped with a water bath -

that can be maintained at 35-40°C. The N-Evap by
Organomation Associates, Inc., South Berlin, MA (or
equivalent) is suitable.

3.1.7 Micro reaction vessels, 2.0 mL (Sdpelco 3-3295).
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4.0

3.2

3.3

3.4

Gas Chromatograph

The analytical system includes a temperature programmable gas
chromatograph and all required accessories including syringes,
analytical columns, and gases. The injection port is designed
for on-column injection when using packed columns and for
spitless injection when using capillary columns.

Column

A Quadrex 25 meter fused silica capillary column coated with DB5
bonded phase, or equivalent.

Mass Spectrometer

A mass spectrometer operating at 70 ev (nominal) electron energy
in the electron impact ionization mode and tuned to maximize the
sensitivity of the instrument to the compounds being analyzed.
The GC capillary column is fed directly into the ion source of
the mass spectrometer.

A computer system interfaced to the mass spectrometer allows the
continuous acquisition and storage on machine-readable media of
all mass spectra obtained throughout the duration of the
chromatographic program. The computer has software that allows
searching any GC/MS data file for ions of a specific mass and
plotting such ion abundances versus time or scan number. The
computer allows acquisition at pre-selected mass windows for
selected ion monitoring.

Reagents

4.1

4.2

4.3

Reagent water

Reagent water is defined as water in which the target compounds
are not observed at or above the method detection limit.

Solvents

Acetone, methanol, methylene chloride, cyclohexane - Burdick &
Jackson, distilled in glass, or equivalent.

Sodium su1f§te

(ACS) Granular, anhydrous. ‘Purify by heating at 4000C for 4
hours in a shallow tray.
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4.4

4.5

4.6

Surrogate Spiking Solution

Depending on the extraction option chosen low or medium a
surrogate solution is made by weighing an appropriate aliquot of
each purified crystal into a volumetric flask and diluting to
volume with methanol or acetone and added to the sample prior to
extraction in methylene chloride. The compounds in the surrogate
solutions are naphthalene-d8, fluorene-d10, and chrysene-di2.
The low surrogate solution is at 10 ng/ml and 0.5 ml per liter
of sample is added. The medium surrogate solution is at 1000
ng/ml and 1.0 m! is added to the 500 ml sample.

Internal Standard Solutions

A solution containing ca. 400 ng/mL of each internal standard is
prepared by weighing an appropriate aliquot of each purified
crystal into a volumetric flask and diluting to volume with
methylene chloride. Fifty microliters of this solution is added
to the 0.5 ml extract prior to analysis to give a concentration
of the internal standards in the extract of 40 ng/mL.

Matrix Recovery Standard Spiking Solution

A solution containing the following compounds at the listed
concentrations is prepared by weighing an appropriate aliquot of
each purified crystal into a volumetric flask and diluting to
volume with methanol or acetone. The concentrations of the
spiking solution for both the low and medium level extractions
are shown below:

Low Spiking Medium Spiking
Solution Solution

Compound Concentration {ng/m1) . Concentration {ng/ml)

Naphthalene 20 2000
Fluorene 20 2000
Chrysene 20 2000
Indene 20 2000
‘Quinoline 20 ' 2000
Benzo(e)pyrene 20 2000
2-methyl naphthalene 20 - 2000

The low spiking solution at 0.5 m1 per liter of sample. The medium
Yevel spiking solution is added at 1.0 ml per 500 ml of sample.
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5.0

6.0

Sample Preservation, Storage and Holding Times

5.1 Sample Preservation and Storage

The samples must be protected from light and refrigerated at 4°C
(+ 29C) from the time of receipt until extraction and analysis.

After analysis, extracts and unused sample volume must be
protected from light and refrigerated at 4°C (+ 2°C).

5.2 Holding Times
Samples must be extracted within 5 days of the time of sample
receipt. Samples are required to be shipped the same day
samples are collected using an overnight carrier.
Extracts must be analyzed within 40 days of extraction.

Sample Extraction

6.1 Samples

Samples are extracted at a ph>12. For the low level extraction,

a measured amount of sample, approximately 4 liters, is

separated into two 2-liter aliquots and poured into either two

2-liter continuous liquid-liquid extractors or two 4 liter
separatory funnels. The surrogate solution is added and they

are extracted with methylene chloride. The samples are shaken

three times with 80 mL of methylene chloride for the shakeout

technique. The samples are allowed to reflux for eighteen hours

if the liquid-liquid extractor technique is used for
preparation. The extracts from each two-liter fractional
extraction (for either technique) are then combined for"

concentration. The medium level extraction requires that 500 mL
of the sample be extracted with methylene chloride for 18 hours

in a one liter continuous liquid-liquid extractor or shaken
three times with 60 mLs of methylene chloride in a 2-liter

separatory funnel. The extracts are passed through an anhydrous

sodium sulfate drying column into a 500 mL Kuderna-Danish
evaporative concentrator.

The low level extract is concentrated to approximately 0.5 mL

and transferred to a 2.0 mL microreaction vessel. The methylene
chloride is evaporated using a nitrogen stream. The evaporative

concentrator tube is successively rinsed with methylene
chloride, the rinsings added to the reaction vessel and the

methylene chloride again evaporated. This process is continued
until at least five (5) 1 mL rinsings of the tube have occurred.
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7.0

The final methylene chloride extract for the low level
extraction is evaporated to 500 ul. A1l microreaction vessels
are permanently marked at the 500 ul level and additional
methylene chloride added, when necessary, to insure a final 500
ul extract volume. The medium level extract is concentrated to
5.0 ml using the same procedure described above. The extract
vessels are capped with a Teflon fitted septum cap and stored at
40C prior to GC/MS analysis.

6.2 Method blank

Method blanks are prepared by treating a 4-L or 500 ml of
laboratory reagent water exactly as described above depending on
the option chosen. A method blank must be performed once each
case*, each 14 calendar day period during which samples in a
case are received, with every 20 samples of similar
concentration and/or sample matrix or whenever samples are
extracted by the same procedure, whichever is.most frequent.

* A case is a group or a set of samples collected from a particular
site over a given period of time.

6.3 Matrix Recovery Sample

Matrix recovery samples are prepared by spiking a sample as
described in section 4.6. The fortified sample is extracted
exactly as described above for samples. The laboratory will
spike and analyze 5% matrix spike samples (i.e. one matrix spike
with every 20 samp]es)

6.4 Duplicate Sample
For a minimum of 10% of the samples analyzed a duplicate sample
will be taken at sampling and a duplicate analysis will be
performed. This will be carried out to insure that an estimate
of precision will be available.

GC/MS Calibrations

Prior to use of the method for low level analysis of PAH, a five-

“point response factor calibration curve must be established showing

the linear range of analysis. Only one level of calibration is used
for low level and medium low level ppt PAH analysis. The
concentrations of standards used to construct the calibration curve.
are 20, 40, 240, 1200, and 4800 ng/mL. The linear range for low
level analys1s (4 L to 0.5 mL) corresponds to sample concentrations
of 2.5, 5, 30, 150, and 600 ng/L. If the concentration of any target
compound in a samp]e exceeds the linear range defined by the above
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8.0

9.0

standards, the extracts must be diluted so that the concentrations of
all target compounds fall within the range of the calibration curve.
The linear range for medium low level analysis (0.5 L to 5.0 mL)
corresponds to final sample concentrations of 200, 400, 2400, 12000,
and 48000 ng/L. For every 12 hours of GC/MS analysis, the mass
spectrometer response for each PAH relative to the internal standard
is determined, as described in the Calculations section, using daily
check standards at concentrations of 40 ng/mL. Daily response
factors for each compound must be compared to the initial calibration
curve. If the daily response factors are within +30 percent of the
corresponding calibration curve value the analysis may proceed. If,
for any analyte, the daily response factor is not within +30 percent
of the corresponding calibration curve value, a five- po1nt
calibration curve must be repeated for that compound prior to the
analysis of samples.

Table 2 contains example RRT data for target compounds.
Daily GC/MS Performance Tests

The GC/MS will not be tuned to meet decafluorotriphenylphosphine
(DFTPP) ion abundance criteria. EPA has dropped this requirement for
selected ion monitoring (SIM) methods. This allows the laboratory to
tune the instrument to maximize the sensitivity for the compounds
being analyzed as described below.

Mass tuning will be performed using the mass calibration compound
FC43. Tuning will be performed to maximize the sensitivity of the
mass spectrometer for the mass range of compounds being analyzed. In
the FC43 spectra, the ion abundance of masses 131 and 219 are
adjusted to a approximate ratio of 1:1. These two ions are then
maximized to be approximately 50 to 70% of the ion abundance of the
base mass 65. This grocedure maximizes the sensitivity of the
instrument in the mass region of interest for the PAH analysis.

Gas Chromatography/Mass Spectrometry Analysis

Just prior to analysis an aliquot of internal standard solution is
transferred to the sample vial using a 250 ul syringe to give a f1na1
internal standard concentration of 40 ng/mi in the extract.
Representative aliquots are injected into the capillary column of the
gas chromatograph using the following, or similar conditions:

Injector Temp - 2500C
Transfer Line Temp - 290°C
Initial Oven Temp - 30°C
Initial Hold Time - 1 min.
Ramp Rate - 10°C/min.
Final Temperature:- 3250C
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10.0

The effluent from the GC capillary column is fed directly into the
jon source of the mass spectrometer. The MS is operated in the
selected ion monitoring (SIM) mode using appropriate windows to
include the quantitation and confirmation masses for each PAH as
shown in Table 1. For all compounds detected at a concentration
above the MDL, a check is made to insure the confirmation ion is
present.

Calculations
10.1 Qualitative Identification

Obtain EICPs for the primary m/z and the confirmatory ion. The
following criteria must be met to make a qualitative
identification:

The characteristic masses of each parameter of interest must
maximize in the same or within one scan of each other.

For the qualitative identification, the relative retention time
(RRT) of unknown peaks fall within +/- 0.06 RRT units.

The relative peak heights of the primary ion compared to.the
confirmation or secondary ion masses in the EICPs must fall
within + 20% of the relative intensities of these masses in a
reference mass spectrum. The reference mass spectrum can be
obtained from a standard analyzed in the GC/MS system or from a
reference library. In some instances a compound that does not
meet secondary ion confirmation criteria may still be determined
to be present in a sample after close inspection of the data by
the mass spectroscopist. Supportive data includes the presents
of the secondary ion but the ratio is greater than + 20% of the
primary ion which may be caused by an interference of the
secondary ion. When the primary ion is not affected by
interferences and the decision is agreed to by the reviewer, the
compound is flagged with an asterisk (*) on the sample summary
sheet.

Structural isomers that have very similar mass spectra and less
than 30 s difference in retention time, can be explicitly
identified only if the resolution between authentic isomers in a
standard mix is acceptable. Acceptable resolution is achieved
if the baseline to valley height between the isomers is less
than 25% of the sum of the two peak heights. Otherwise,
structural isomers are identified as isomeric pairs.
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11.0

10.2 Qhantitation

C
VE
Vg

The following formula is used to calculate the response factors
of the internal standard to each of the calibration standards.

RF = (AsCis)/(AisCs)

Based

where:

Area of the characteristic ion for the parameter to be
measured.

Area of the characteristic ion for the internal standard.
Concentration of the internal standard, (ng/mL).
Concentration of the parameter to be measured, (ng/mL).

on these response factors, sample extract concentrations
- for each PAH is calculated using the following formula.

ce = (As)(1s)

iAisjiRF)

where:

Ce = Sample extract concentration (ng/mL)

A = Area of the characteristic ion for the parameter to be
measured.

Ajs = Area of the characteristic ion for the internal standard.

I = Amount of internal standard added to each extract
(ng/mL).

The actual sample concentration (C) for each compound is

calculated by the following formula:

= (Ce) x £

v

VS '

Concentration in Sample (ng/L)
The final extract volume (mL), and
The original volume of sample extracted (L).

Quality Control/Quality Assurance

11.1 GC/MS Tuning

The GC/MS is tuned as described in section 8.0.

11.2 GC/MS Initial Calibration and Continuing Calibration Check

Prior to the use of the method for low level analysis of PAH, a
five-point response factor calibration curve must be established
showing the linear range of the analysis. _
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Each calibration standard is analyzed and the area of the
primary characteristic ion is tabulated against concentration
for each compound. The response factor {RF) for each compound
at each concentration level is calculated using the following
equation:

RF = AS X c'is

Ris Cs
Ag = Area of the characteristic ion for the compound to be
measured.
Ajs = Area of the characteristic ion for the specific internal
standard.
Cis = Concentration of the internal standard
Cs = Concentration of the compound to be measured.

For every 12 hours of GC/MS analysis, the mass spectrometer
response (RF) for each PAH of interest (Table 1) relative to the
internal standard is determined.

These daily response factors for each compound must be compared

to the initial calibration curve. The percent difference is
calculated using the following equation:

% Difference = EFT - RFC X 100

RFI
RFT = Average response factor from initial calibration.
RFC = Response factor from current verification check

standard.

1f the daily response factor are within +35 percent of the
corresponding calibration curve value the analysis may proceed.
If, for any analyte, the daily response factor is not within +35
percent of the corresponding calibration curve value, a five-
point calibration curve must be repeated for that compound prior
to the analysis of sampies.

11.3 Method Blank Analysis

A method blank consists of deionized, distilled Taboratory water
carried through the entire analytical scheme (extraction,
concentration, and analysis). The method blank volume must be
approximately equal to the sample volumes being processed.
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11.4

Method blank analysis are performed at the rate of one per
case*, each 14 calendar day period during which samples in a
case are received, with every 20 samples of similar
concentration and/or sample matrix, or whenever samples are
extracted by the same procedure, whichever is most frequent.

If the method blank contains any of the carcinogenic PAHs listed
in table 10-3 at concentrations greater than the method
detection limit (MDL), or any other target PAH compound at a
concentration 5 times greater than the MDL, the method blank
will be considered out of control. Corrective action will
include reanalysis of the blank extract, an investigation into
laboratory sources of contamination and qualifying that sample
data relates to the blank. Blank level contamination should be
considered the minimum leve]l of contamination in all samples
that are analyzed with the blanks.

* A case is a group or a set of samples collected from a
particular site over a given period of time.

Surrogate Compound Analysis

The laboratory will spike all samples and quality control
samples with deuterated PAH surrogate compounds. The surrogate
compounds will be spiked into the sample prior to extraction and
this will measure individual sample matrix effects associated
with sample preparation and analysis. They will include
naphthalene-dg, fluorene-djp, and chrysene-dj».

RMAL will take corrective action whenever the surrogate recovery
for any one or more surrogates is outside the following
acceptance criteria:

Surrogate Acceptance Criteria %
Low-Level
Naphthalene-d8 14-108
Fluorene-dl10 41-162
Chrysene-d12 10-118

The following corrective action will be taken when required as stated
above:

a) Check calculations to assure there are no errors;

b) Check internal standard and surrogate solutions for
degradation, contamination, etc., and check instrument
performance;
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11.5

c)

d)

f)

If the surrogate recovery is outside the control limits,
the secondary ion may be used to check the quantitation of
the surrogate. If the secondary ion meets within the
control limits this recovery is reported with flag of #
next to the percent recovery.

If the upper control limit is exceeded for only one
surrogate, and the instrument calibration, surrogate
standard concentration, etc. are in control, it can be
concluded that an interference specific to the surrogate
was present that resulted in high recovery and this
interference would not affect the quantitation of other
target compounds. The presence of this type of interference
can be confirmed by evaluating the chromatographic peak
shapes in ion intensities of the surrogate.

If the surrogate could not be measured because the sample
required a dilution, no corrective action is required. The
recovery of the surrogate is recorded as D with the note
surrogate diluted out.

Reanalyze the sample or extract if the steps above fail to
reveal a problem. If reanalysis of the extract yields
surrogate recoveries within the stated limits, then the
reanalysis data will be used. Both the original and
reanalysis data will be reported.

Matrix Spike Analysis

The laboratory will spike and analyze 5% matrix spike samples.
RMAL will spike seven representative compounds into water.
These compounds and the spiking levels as listed in section 4.4.
Th? initial matrix spike criteria for data validity are as
follows:

0o

1)
2)

The average of the percent recoveries for all seven
compounds must fall between 20 and 150 percent.

Only one compound can be below its required minimum percent
recovery. These minimum percent recoveries are:

10% for chrysene and benz(e)pyrene

20% for all other compounds.
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Criteria for data validity for each individual matrix spike
compound will be developed as data is collected and will be
updated on a quarterily basis.

If the matrix spike criteria are not met, the matrix spike
analysis will be repeated. If the subsequent matrix spike
analysis meets the criteria, then the reanalysis data will be
used. If not, the data for the sample will be reported but
qualified as being outside the acceptance criteria of the
method. Both the original and reanalysis data will be reported.

11.6 Duplicates

The laboratory will analyze 10% duplicate samples. Percent
difference between duplicates will be calculated for each
detected compound. Corrective action will be performed if the
relative difference is greater than 70% for target compounds.
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TABLE 1
COMPOUNDS AND MS QUANTITATION MASS IONS*
. Quantitation " Internal
Compound Mass Jon Confirmation Ion Standard Reference

Polynuclear Aromatic Hydrocarbons (PAH)

Naphthalene 128 102 1
Acenaphthylene 152 151 1
Acenaphthene 154 153 1
Fluorene 166 165 1
Phenanthrene 178 : 176 2
Anthracene 178 176 2
Fluoranthene 202 200 2
Pyrene 202 200 2
Benzo(a)anthracene 228 226 3
Chrysene 228 226 3
Benzofluoranthenes 252 250 3
Benzo(a)pyrene 252 250 3
Indeno(1,2,3,cd)pyrene 276 274 3
Dibenz(a,h)anthracene 278 279 3
Benzo(g,h,i)perylene 276 274 3

Internal Standards

1) Acenaphthene-d10 164 : --
2) Phenanthrene-d10 188 --
3) Benzola)pyrene-d12 264 --

Surrogates
1) Naphthalene-d8 136 134
2) Fluorene-d10 176 174
3) Chrysene-d12 240 236

* The relative peak heights of the primafy ion compared to the confirmation
or secondary ion masses in the EICP's must fall within +/- 20% of the relative
intensities of_these masses in a reference mass spectrum.
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TABLE 1
COMPOUNDS AND MS QUANTITATION MASS IONS
Quantitation Internal
Compound Mass Ion Confirmation Ion Standard Reference

Polynuclear Aromatic Hydrocarbons (PAH)

Naphthalene 128 102 1
Acenaphthylene ) 152 151 1
Acenaphthene 154 153 1
Fluorene 166 165 1
Phenanthrene 178 176 2
Anthracene 178 176 2
Fluoranthene 202 200 2
Pyrene 202 : 200 2
Benzo(a)anthracene - 228 - 226 3
Chrysene - 228 226 3
Benzofluoranthenes 252 250 3
Benzo(a)pyrene 252 250 3
Indeno(1,2,3,cd)pyrene 276 274 3
Dibenz(a,h)anthracene 278 279 3
Benzo(g,h,i)perylene 276 274 3
Internal Standards

1) Acenaphthene-d10 164 --

2) Phenanthrene-d10 188 --

3) Benzo(a)pyrene-dl2 264 ' --
Surrogates

1) Naphthalene-d8 136 134 1

2) Fluorene-dl10 176 174 1

3) Chrysene-d12 240 236 3

-~:Enseco
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TABLE 1 (Continued)

Quantitation Internal
Compound Mass lon Confirmation lon Standard Reference

Heterocycles and Other PAH

Indene 116 115 1
Indole 117 90 1
2,3-dihydroindene 117 ' 118 1
2,3-benzofuran 118 90 1
Quinoline 129 102 1
Benzo(b)thiophene 134 89 1
2-methylnaphthalene 141 115 1
1-methylnaphthalene 141 115 1
Bipheny] 154 153 1
Carbazole : 167 166 2
Dibenzofuran 168 139 1
Acridine 179 178 2
Dibenzothiophene 184 139 2
Perylene 252 250 3
Benzo(e)pyrene 252 250 3
Internal Standards

1) Acenaphthene-d10 164 _ --

2) Phenanthrene-d10 188 ' .-

3) Benzo(a)pyrene-d12 264 ; -
Surrogates

1) Naphthalene-d8 136 134 1

2) Fluorene-dl0 176 174 2

3) Chrysene-d12 240 . 236 3
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TABLE 2

RELATIVE RETENTION TIMES AND CONFIDENCE FOR THE COMPOUNDS
ASSOCIATED WITH THE LOW LEVEL PAH AND HETEROCYCLE METHODOLOGY

Absolute
Retention Time Avg. RRT SD % RSD 95% Confidence Limits
(minutes)
Benzofuran 8:03 0.550 0.015 2.807 0.520-0.580
Dihydroindene 8:45 0.590 0.016 2.765 0.558-0.622
Indene 8:54 0.598 0.016 2.699 0.566-0.630
Naphthalene-d8(Surr.) 11:14 0.733 0.017 2.289 0.699-0.767
Naphthalene 11:16 0.735 0.017 2.289 0.701-0.769
-Benzo(b)thiophene 11:25 0.743 0.017 2.258 0.709-0.777
‘Quinoline 12:06 0.783 0.017 2.140 0.749-0.817
Indole 12:55 0.824 0.018 2.167 0.788-0.860
-2-methylnaphthalene 12:59 0.832 0.017 2.084 0.798-0.866
‘1-methylnaphthalene 13:15 0.848 0.017 2.055 0.814-0.882
‘Bipheny] 14:12 0.901 0.017 1.921 0.867-0.935
Acenaphthylene 15:15 0.962 0.018 1.822 0.927-0.988
"‘Acenaphthene 15:44 0.988 0.018 1.849 0.952-1.024
:Dibenzofuran 16:09 1.011 0.018 1.791  0.975-1.047
.Fluorene-d10(Surr.) 16:57 0.872 0.015 1.735  0.842-0.902
.Fluorene 17:01 0.875 0.015 1.745 0.845-0.905
‘Dibenzothiophene - 19:08 0.974 0.016 1.617 0.942-1.006
‘Phenanthrene 19:28 0.988 0.016 1.589 0.956-1.020
‘Anthracene 19:34 0.994 0.016 1.597 0.962-1.026
‘Acridine 19:42 - 0.999 0.016 1.572 0.967-1.031
.Carbazole 20:02 1.013 0.015 1.487 0.983-1.043
‘Fluoranthene 22:32 1.130 0.017 1.461 1.096-1.164
‘Pyrene 23:07 1.157 0.017 1.443 1.123-1.191
‘Benz(a)anthracene 26:16 0.873 0.012 1.325 0.849-0.897
‘Chrysene-d12 (Surr.) 26:18 0.874 0.012 1.320 0.850-0.898
Chrysene 26:22 0.876 0.012 1.320 0.852-0.900
Benzofluoranthenes 29:00 0.960 0.014 1.501 0.932-0.988
-Benzo(e)pyrene 29:34 0.984 0.016 1.590 0.952-1.016
‘Benzo(a)pyrene 29:44 0.988 0.016 1.615 0.956-1.020
Perylene 29:55 0.996 0.016 1.644 0.964-1.028
‘Indeno(1,2,3 cd)pyrene 32:31 1.114  0.025 2.276 1.064-1.164
Dibenz(ah)anthracene 32:36 1.113 0.031 2.743 1.051-1.175
Benzo(ghi)perylene - 33:17 1.149 0.028 2.422 1.093-1.205
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TABLE 3
SELECTED ION MONITORING (SIM) SEQUENCES FOR PAH
AND HETEROCYCLES

Sequence # M/Z Scanned Scan # Range Start Time (min)
1 90,115,116,117,118 0 - 399 0:00
2 90,115,116,117,118 400 - 849 4:40
3 89,102,128,129,134,136 850 - 1064 9:55
4 90,115,117,141 1065 - 1169 12:26
5 151,152,153,154,164 1170 - 1354 13:39
6 139,165,166,168,176 1355 - 1524 15:49
7 139,176,178,179,184,188 1525 - 1684 - 17:48
8 166,167 1685 - 1799 19:40
9 200,202,226,228,240 1800 - 2299 21:00

10 241,250,252,256 2300 - 2479 26:50
11 250,252,264,268 2480 - 2649 28:56

12 274,276,278,279,302,303 2650 - 3500 30:55
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Compound

2,3-Benzofuran #

2,3-Dihydroindene

1H-Indene #
Naphthalene

Benzo(B)thiophene #

Quinoline
1H-Indole #

2-Methylnaphthalene
1-Methylnaphthalene

Biphenyl
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene

Dibenzothiaphene #

" Phenanthrene
Anthracene
Acridine

~Carbazole
Fluoranthene
Pyrene

Benzo(A)anthracene

. Chrysene

Benzo(B) fluoranthrene
Benzo(K) fluoranthrene
7,12- Dwmethylbenzanthracene #

Benzo(E)pyrene
Benzo(A)pyrene
Perylene

3-Methylcholanthrene
-Indeno(1,2,3-CD)pyrene
Dibenz (A, C)anthracene
Dibenz (A,H)anthracene
Benzo(G,H,I)pery]ene

Naphthalene-d8 *
Fluorene-d10 *
Chrysene-dl2 *

TABLE 4

LOW LEVEL PNA SPIKE RESULTS

Conc.
ng/L

Percent
Recovery

i
1

bbb LBOLLWDLLLDOOIOIDUIEDLLLDELDUIAECILWOIED D
- L] L] L] L] - L] - L] . . L) L] . L) L - . - . L] . . L] . - . . L) - - . L)
ONONPLEPOONOUTIOONHFHFONBEBLRBWNUOOBEHFNLHEONODWOWIW

Note: A1l compounds spiked at Sgng/L.
# Qualitative confirmation ion greater than +-20% of reference spectrum.

* Surrogate compound.

86
94
87
118
76
118
94
101
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“Supersedes: Original

1. Scope and Application .

1.1 This method measures steam-distillable pheno]ic materials which react
with the color reagents under the conditions of the analysis.

1.2 The detection limit ié 5 ug/L as Phenol. ,
1.3 This method is app1iéab]e to the analysis of drinking, surface and
- saline waters, domestic and industrial wastes, and soil samples.

1.4  The range extends to 0.1 mg/L: The range can be extended by dilution
of the samples. : :

1.5 Approximate preparation time is 2 hours for a group of 10 samples.
Analytical time is about 15 minutes per sample. .

2;. Summary of Méthod

The sample is acidified and distilled to separate phenolics from

interfering compounds. Phenolics in the distillate react with 4- \
aminoantipyrene in the presence of potassium ferricyanide at pH 10 to form

a reddish-brown dye, which is extracted into chloroform and measured
colorimetrically at 460 nm.

3. Comments -
3.1 Interferénces
3.1.1 Most direct interferences are eliminated by distillation of an

acidified sample. Phenolic compounds distill with the water
but interfering compounds do not.

Prepared by: Date:
Lindsay Breyer , , June 13, 1990
~Management Approval: . Date: R
(7772, an o '/Jj/)m . /‘/\ /7?0
QA Officer Approval; C:T"’- - Date:(/ 4

%@/ﬁm v_(lm_W _ Bﬂvxm.e_ /5’/ /?}30



STANDARD

OPERATING
PROCEDURE .
Page 2 of 16
/?" e R— —
SOP No. v sty Revision No.: .Effective Date:
LM-RMA-1112 ‘-d/ ' 1.0 June 13, 1990
- 3.1.2 Some phenolic compounds are not steam-d1st111able and w111
not be determined.
3.1.3 . The colors produced by various phenolic compounds are not
: the same, so the response will depend on the compounds
actually present in the samples. Phenol has been selected
as the calibration standard since it is not possible to
reproduce the mixture of compounds present in the sample.
The result obtained will represent the minimum
concentration of phenolics present in the sample. |
- 3.1.4 Interference from sulfur compounds is eliminated by
' acidification and addition of copper sulfate.
3.1.5 Oxidizing agents such as chlorine w11] oxidize phenol1c
compounds and must be removed
3.1.6 0i1 may distill over and interfere with the analysis.
3.1.7 Aromatic amines may react with nitrite,(if pfesent) to

4.

produce phenolic compounds.

Safety ISsues

4.1

4.2

4.3

4.4

A1l employees are expected to be familiar with and follow the
procedures outlined in the Enseco/RMAL safety plan. Lab coats and
safety glasses are required in all laboratory areas at all times. If

you have any questions or safety concerns, see your supervisor or
safety officer. -

Wear gloves and apron when handling concentrated acids, bases and
solvents. Transport only in approved carriers. Avoid breathing
fumes and vapors; handle in a fume hood. Neutralize and clean up any
spills immediately. In case of skin contact, flush affected area
with water for at least 15 minutes. Notify your supervisor or safety
officer of any spills or exposures.

Wear gloves, apron, -and face shield when perform1ng distillations.
Distillations are to be performed under the slot hood.

Phenol is extreme]y toxic and can be absorbed through the skin.
Handle only in a fume hood and wear gloves. In case of skin contact,

flush with water for at least 15 minutes.  Notify your supervisor or
safety officer of any exposures.
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4.5 Extractions are to be performed in.a'fume hood. Wear gloves and
apron. Take care to keep chloroform vapors confined to the hood.

4.6 Samples, reagents and other solutions containing high concentrations
. of toxic materials must not be flushed down the sinks, but are to be
disposed of in suitable waste containers.
5. Samples Collection and Preservat1on

5.1 Samples are to be collected in glass conta1ners and preserved by
adding sulfuric acid to pH < 2 and refrigerating at 49°C.

5.2 The holding time is 28 days.
6. Apparatus
6.1 All-glass distillation apparatus eons1st1ng of 500 mL round-bottom
- flask with side arm, coil condenser, heating mantle with contro]1er,
and associated adapters and hardware.

6.2 Rec1rcu1at1ng chiller.
6.3 pH meter aﬁd electrode.

. 6.4 Separatory funnels, 500 mL, with supporting rack.

6.5 Porcelain—spot-test plate. ‘ ’ -
6.6 Spectrophotometer with 2 cm cells.

6.7. Filter funnels.

6.8 Filter paper, Whatman 41.

6.9 Micropipettes with disposable tips, 10 uL, 20 ul, 1 mL.

6.10 Miscellaneous laboratory apparafus and g]aseware.

7. Reagents and Standards
7.1 Sulfuric Acid, 50%

Slowly add 500 mL concentrated sulfuric acid to 500 mL deionized

water with constant mixing and cool. The reaction is very exothermic
and should be done with extreme caution.
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7;2 Boiling stones.
7.3 Copper‘Su]féte, 10%

Dissolve 100 g cupric sulfate 5-hydrate in deionized water and dilute
to 1000 mL.

7.4 Ferrous Ammonium Sulfate Solution
Add 1 mL concentrated sulfuric acid to 500 mL deionized water. Add
1.1 g ferrous ammonium sulfate, mix until dissolved, and dilute to

1000 mL.

7.5 Buffer Solution
Dissolve 16.9 g ammonium chloride in 143 mL concentrated ammonium
hydroxide and dilute to 250 mL with deionized water. Prepare this
solution in a hood. Two milliliters of this solution should adJust
the pH of 100 mL distillate to 10.

7.6 Aminoantipyrene Solution

Dissolve 2.0 g of 4-aminoantipyrene in deionized water and dilute to
100 mL. _

7.7 Potassium Ferricyanide Solution

Dissolve 8 g potassium ferr1cyan1de in de10n1zed water and dilute to
100 mL. :

7.8 Phenol Stock Standérd, 1000 mg/L

Dissolve 1.000 g phenol in deionized water and dilute to 1000 mL.
7.9 Phenol Intermediate Standard, 1.0 mg/L

Dilute 1.0 mL 1000 mg/L Stock Standard to 1000 mL with deionized
water.
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7.10 Working Standards

Dilute fhe 1.0'mg/L Intermediate Standard with deionized water as
follows: ' '

-Aliquot (mL) Final Vol. (mL) Conc. (mg/L)

0 200 Blank
1.0 - 200 0.005
2.0 200 0.010
4.0 200 0.020

10.0 200 : : 0.050
20.0 200 : 0.100

Note: The standards are not distilled with'the samples.
7.11 pH test strips _ {
-7.12.Starch/iodide test strips |
7.13 Lead Acetate test strips
'8. Procedure |
8.1 Sample Preparatidn

8.1.1 Measufe_and record the pH of all water samples. pH test
strips may be used.

8.1.2 Check for residual chlorine with starch/%odide test strips.
A blue to black color indicates a positive test. Record
the result on the bench sheet.

- 8.1.3 Check for sulfide using lead acetate test stripé. A dark
color indicates the presence of sulfide. Record the result’
on the bench sheet.

8.1.4 Measure 200 mL sample into a distillation flask and add a
few boiling stones. For soil and waste samples, use 2.0 g
and add 200 mL deionized water. Be sure to adjust the pH'

of soil and waste samples before distillation. Record the
exact weight on the bench sheet.

~8.1.5 If the chlorine test was positive, add ferrous ammonium
sulfate solution until a negative test is obtained.
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' 8.1.6 If the pH is not < 2, add 50% sulfuric acid dropwise until
: it is. _ _ . ?

8.1.7 If the sulfide test was positive, add 2 mL 10% copper
: sulfate. S

8.1.8 Assemble the distillation apparatus, turn on the'cooling
~water and hood, and start the distillation. Capture the
distil]ate in a 250 mL beaker.

8.1.9 When 150 to 175 mL distillate has been collected, turn off
- the heating mantle and allow to cool.

8.1.10 Add 25 to 30 mL deionized water and resume distillation
until 200 mL has been collected. Turn off the heating
mantle and clean out the flask when cool. Do not over
distill the samples as this will lead to interferences in
the analysis.

8.1.11 . Transfer the distillates to 250 mL glass bottles with
teflon caps and refrigerate until the are ana]yzedf

8.2 Spot Test

8.2.1 iPlaCe 1 mL aliquots of each sample in the wells of a
- porcelain spot test plate. Also run a blank (deionized
water) -and the 0.10 mg/L standard. '

8.2.2 - Add 20 ul buffer solution to each well and stir.
8.2.3 Add 10 uL:aminoantipyrene'solution and stir.
8.2.4 Add 10 uL potassium ferricéyanide solution and stir.

8.2.5 Compare the color of the samples to the color of the blank
and standard. Any samples appearing darker than the
standard will require dilution prior to analysis. Make
note of these on the bench sheet along with the estimated
dilution required. If necessary, dilute .the sample and
spot check the dilution.

8.3 Dilution Technique

8.3.1 Since the sample volumes may not be exactly 200 mL after
‘distillation, it is not possible to make dilutions
volumetrically. Dilutions must be done on a weight basis.
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8.4.2
8.4.3

8.4.4
8.4.5
8.4.6
8.4.7

8.4.8
8.4.9

8.4.10
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8.3.2 Place a beaker on a top loading balance and zero it.
8.3.3 Pour the entire s&mp]e into the beaker and note the weight.
' 8.3.4 Divide the weight by the requlred dilution factor to
determine the sample weight to be analyzed. For example
if there are 205 g distillate and a 10x dilution is needed,
20.5 g of the distillate should be analyzed. ! o
8.3.5 Measure out this weight of sample for analysis and dilute
to a total volume of 200 mL. Return the unused portion of
the sample to the original container. Record all dilutions
made on the bench sheet.
8.4 Anaiysis of Samples

Place 200 mL sample (or standard) in a 500 mL separétory
funnel. Analysis should be performed in a hood.

Add 4 mL buffer solution and mix.

Check the pH with a pH meter (pH paper is ‘not sensitive
enough). The pH should be 10 + 0.2. If necessary, adjust
the pH by dropwise addition of ammonium hydroxide or
hydrochloric acid.

Add 2 mL aminoantipyrene solution and mix.

Add 2 mL potassium ferricyanide and mix.

Wait 3 minutes, then add 25 mL.chloroform.

Shake the separatory funnel 10 times. Vent chloroform
fumes into the hood. Then allow the phases to separate.

Shake the funnel another 10 times and let the ch]oroform

sett]e.

Filter the ch]oroform extracts through filter paper wnto 2
cm cuvettes. _

Measure and record the absorbances at 460 nm, zeroing on
chloroform; not the blank.
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8.4.11 If any samples measure higher than the highest standard, up

to a 5x dilution may be made on the extract with . _
chloroform. Record the dilution on the bench sheet and
make it clear that the chloroform extract was diluted, as
the calculation will be affected.

9. QA/QC Requirements
9.1 QC Samples

9.1.1 A blank (deionized water) is required with every batch of

: " 20 less samples. The blank must be taken through the
entire prep and analysis with the samples. Additional
blanks, termed "Initial Calibration blank" (ICB) and
"Cont1nu1ng Calibration Blank" (CCB) are also analyzed.
These blanks are used only to evaluate the determinative
step and are not distilled. They are analyzed at a
frequency of one ICB per 20 samples and one CCB per 10
samples.

9.1.2 The calibration is verified by the analysis of two .
different laboratory check standards. An "Initial
Calibration Verification" (ICV) check standard is analyzed
at a frequency of one per 20 samples. This check is
carried through the entire procedure, including the
distillation step. The measured value from this check
standard must be between 75% and 125% of the true value.

"Cont1nu1ng Calibration Verification" (CCV) check
standard is ana]yzed at a frequency of one per 10 samples.
This standard is used to verify the determinative step :
only. The measured value must be between 85% and 115% of
the true value.

If the measured values from the check standards are not
‘within control limits, the system is out of control and
corrective action must be performed.

9.1.3 Save the original blank and standards new ones do not have
to be extracted.

9.1.4 Duplicate analyses are performed at a frequency of 5%.
Corrective action is performed if the relative difference
from the duplicate analysis is greater than 70%.
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9.1.5  Matrix spikes will be performed at a frequency of 5%. The

spike level is 50 ug/L. The recovery of the matrix spike
“must be between 75% and 125%. Corrective action is
performed if these criteria are not achieved.

9.2 Acceptance Criteria
9.2.1 An acceptable blank must not contain phenolics above the
nominal reporting limit of 5 ug/L. If any of the blanks
contain phenolics above 5 ug/L, the system is out of
control and corrective actipn must be performed.

9.2.2 ICV and CCV recoveries must be 75 - 125%.

9.2.3 Matrix spike recoveries must be between 75% and 125%.
9.2.4  The calibration curve must have a correlation coefficient

of at least 0.995. :

9.3 Corrective Action Required

10.

11.

9.3.1 - The color reaction is very sensitive to pH and the
extraction technique. Check the pH of all samples before:
developing the color. Use the same extraction technique
for all samples and Standards. '

Calculations

10.1 Subtract the blank absorbance from the standard and sample
absorbances. If the chloroform extract was diluted, divide the blank
absorbance by the dilution factor before subtracting.

10.2 Enter the corrected standard readings into a linear least squares
program to determine the calibration curve.

10.3 Calculate the sample results from their corrected absorbances us{ng

the least squares program. Multiply by any dilutions made during
prep or analysis. '

Data Reporting Deliverables

The data packages for total phenolics shall as closely follow CLP
deliverables for inorganic analysis as possible. Reports shall contain
all applicable CLP forms as well as the associated raw analytical data.
The package includes Forms I - III, V and VI (results, initial and
continuing calibration verification, blanks, matrix spike and duplicate).
Examples of these forms are included in this SOP (Pages 11-16). The

‘report shall be organized as described in CLP SOW 7/88.
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12. References .

12.1 Method source: EPA Methods 420.1, 420.2

12;2 Deviations

12.2.1

from source method and rationale

There is a discrepancy between the preservation methods and
holding times given in the method and those given in the
table of containers and preservatives at the front the
methods book. We have chosen to use sulfuric acid to

adjust the sample pH to 2 since this has been done .

‘traditionally at RMAL.

12.2.2

12.2.3

The size of the distillation apparatus and volumes of

sample and reagent were-reduced to conserve space and. speed
up the analysis.

Provisions have been made for dilution of :the chloroform
extracts up to 5x. This is.sometimes necessary for samples
which are overrange and cannot be reprepped due to limited
sample volume or other reasons.
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COVER PAGE - INORGANIC ANALYSES DATA PACKAGE
Lab Name: ROCKY MOUNTAIN ANALYTICAL Contract: \ Project: \
‘Lab Code: ENSECO Case No.: \ SAS No.: '\ SDG No.: \
SOW No. 7/88 | |
| RMA Sample No. | Client Samp]e.ID.
\ \
\ \
\ \
\ \
\ \
\ \
\ \
\ \
\ \
\ \
PARAMETERS o METHOD - DETECTION LIMIT SOURCE
Phenolics 420.1 5 ug/L -1
COMMENTS:: ' '
A\
\
SOURCE:

1-“Methods for Chemical Ana1ys1s of Water and wastes " USEPA EMSL, Cincinnati.

I certify that this data package is in comp11ance with the terms and -
conditions of the contract, both technically and for completeness, for other.
than the conditions detailed above. Release of the data contained in this
hardcopy data package has been authorized by the Laboratory Manager or the ‘
Manager's designee, as verified by the following signature.

Signature: B . ~ Name:

Date: : _ Title:

COVER PAGE - IN
- 7/88
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INORGANIC ANALYSIS DATA SHEET

Lab Name: ROCKY MOUNTAIN ANALYTICAL = Contract: \

Lab Code: ENSECO

Matrix (soil/water): \

Level  (Tow/medium): \

% Solids: \~

Case No.: \

SAS No.:
- SDG No.:

\
\

RMA Sample No.

Client Sample ID.
\

Project: \

Date Received: \

Concentration Units (ug/L or mg/kg dry weight): \

Analyte

Concentration

C

Phenolics

iCo]or Before:
Color ‘After:

Comments:

Clarity Before: \

Clarity After: \

FORM I - IN

~ Texture: \

Artifacts: \

7/88 ?
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- | 2
INITIAL AND CONTINUING CALIBRATION VERIFICATION

‘Lab Name: ROCKY MOUNTAIN ANALYTICAL Contract: \
Lab Code: ENSECO Case No.: \ SAS.No. \ SDG No.: \

Initial Calibration Source: \

Continuing Calibration Source: \

~ Concentration Units: ug/L

Initial Calibration Continuing Calibration

Analyte True Found %R(1)| True Found %R (1) Found %R (1)|| M

Phenolics

FORM II (Part 1) -IN
7/88 |
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- _ 3
BLANKS _
Lab Name: ROCKY MOUNTAIN ANALYTICAL © Contract: \
Lab Code: ENSECO - Case No.: \ SAS No.: \ ~ SDG No.: \

Preparation Blank Matrix (soil/water): \

Preparation Blank Concentration Units (ug/L or-mg/kg): \

Initial :
Calib. Continuing Calibration Prepa-
Blank " Blank  (ug/L) ration .

2 C 3 Cl| Blank CiM

Analyte (ug/L) C 1 C

| Phenolics

FORM III - IN
7/88




STANDARD
OPERATING
PROCEDURE _

Page _15 of _ 16

Jm—=

~50P No.:

7/ ' Revision No.: Effective Date:
LM-RMA-1112 \—/4

1.0 : ' June 13, 1990

SA '
SPIKE SAMPLE RECOVERY

RMA Sample No.
| Client Sample ID.
Lab Name: ROCKY MOUNTAIN ANALYTICAL  Contract: \ |/ \
Lab Code: ENSECO  Case No.: \  SAS No.: \ SDG No.: \

Matrix: \ . " Level (low/medium): \

% Solids for Sample: \

Concentration Units (ug/L or mg/kg dry weight): \
. Vo

Control : Spike

' Limit |Spiked Sample Sample - Added
Analyte % R |Result (SSA) C [Result (SA) C| (SA) %R Q M

Phenolics -

Comments: \

FORM V (Part 1) - IN |
' 7/88
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6
DUPLICATES

'RMA'Saqple No.
Client\Samp]e ID.

“Lab Name: ROCKY MOUNTAIN ANALYTICAL  Contract: \

Lab Code: ENSECO Case No.: \ SAS No.: \ SOG No.: \

Level (Tow/medium): \

Matrix (soil/water): '\

% Solids for Sample: \

% Solids for Duplicate: \

Concentration Units (ug/L or mg/kg dry weight): \

Control

c

RPD QM

Analyte Limit || Sample (S) C ||Duplicate (D

Phenolics

FORM VI - IN

7/88






